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PREFACE 


TU    THE    AUKIUCAX    RDITION. 


I'lliTiMMOt  volumo  is  llic  6nt  of  a  tterkn  dcKigneil  to  an 
TukI  tbe  jmKlplcii  of  a  n«w  philowpliy.  It  is  divided  into  two 
parU :  tlio  nim  of  tbc  Unt  Iwlng  to  drtcrmino  tho  truo  sphere 
of  all  rntioutl  luvcHtigation,  and  of  tho  second,  to  filnoidoto 
tboM  fundamental  and  uuivereo)  principles  wlitcli  edenoo  bu 
eetabUahed  within  that  sphere,  and  which  are  to  consUtuto  tho 
haais  of  tho  system.  The  scheme  of  tnith  deve1oi>«d  In  thow 
First  Principles  ia  complete  in  itself,  and  lias  its  iudq>endcDt 
value;  hut  it  is  designed  by  the  author  to  serve  for  guldaneo 
and  Terification  in  the  conatniction  of  tho  succeeding  mud  larger 
portions  of  his  philosopliic  plan. 

Having  presented  in  his  inti-oilnclorv  volume  SO  much  of 
tlw  general  principles  of  I'hysics  as  is  essential  to  the  develop- 
ment of  bis  method,  Mr.  Spencer  onler*  npon  tbo  lahjeet  of 
Organic  nature.  The  e«cond  work  of  tbo  ecrics  is  to  bo  tlio 
Principles  of  Biologjr — a  systematic  statement  of  tbc  foels  and 
lanrs  which  constitute  tlie  Science  of  I.ifo.  It  in  not  to  bo  sn 
eneyclopodio  and  exliausUvo  treatise  upon  this  vast  aubjeetr 
bat  snch  a  oompcndiona  prcsenlation  of  ita  dat*  and  general 
principles  a«  (hall  interpret  the  mttho<l  of  nature,  affonl  a 
clear  trndcrsliuiding  of  tho  questions  involved,  and  prepare  for 
furtlter  Iniiviirics,  Tlua  work  is  now  pnblisbod  in  qiuti-tcHy 
numbers,  of  from  80  to  S0  pagcK.  Four  of  these  parts  have 
already  nppean.'d,  and  some  Idea  of  the  oourse  and  oharaotev 
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of  the  dbctisaioa  may  be  formed  1>y  oWr'vuig  Ui«  tillfx  to  the 
chapters,  which  are  as  follows : 

Part  Fib9t:  L  Organic  Matter;  IL  The  Action*  of  Forcn 
oil  Organio  Matter;  lU.  Tho  Keactions  of  Organic  Matter  on 
Forces ;  IV.  Proximate  Definition  of  Life ;  V.  The  Corrcspond- 
ence  bctwceu  IJft:  and  its  CircuniNlances ;  \1.  Tito  Dcgrm 
|,of  Life  varies  with  the  I>egree  of  Correspontlwiee ;  VU. 
Scope  of  Biology.  Paet  Secojid:  1.  Growth;  II.  I>cvolop- 
mciit;  HL  Function;  IV,  Waste  and  Repair;  V.  Adaptntion ; 
VL  IndlriduaUty;  VIL  Genesis;  VIU.  Heredity;  IX.  Variii., 
lion ;  X.  Genesis,  Heredity,  and  Yuiation ;  XL  ClasHification ; 
XIL  Distribution. 

iTho  I'rinciplcs  of  Bioiotty  will  bo  followed  by  the  Priiici* 
jtlca  of  Psycholosy  i  tlitt  «»  Mr,  Spencer  will  jiasa  from  the 
ooDBideration  of  I^o  to  the  Htiidy  of  Mind.  This  subject  will 
t)e  regarded  in  the  light  of  the  great  truths  of  Itiolo^y  pre- 
vioiLsly  established ;  the  connections  of  life  nnd  inind  will  be 
traced ;  the  evolution  of  the  intellectual  fooulttes  in  their  due 
tucceeetoo,  and  in  correspondence  witb  the  conditions  of  the 
enrironment,  will  be  unfolded,  and  the  wtiole  subject  of  mind 
will  be  treated,  not  by  the  narrow  nietiij>1iyK!oaI  methods,  but 
in  its  broadest  aspect,  as  a  phase  of  nature's  order  which  cnn 
[Only  be  comprelieniled  In  the  light  of  her  universal  plan. 

The  fourth  work  of  the  scries  is  Sociology,  or  the  seieaeo 
lof  human  relations.  As  a  multitude  is  but  au  assemblage  of 
its,  and  as  the  characteristics  of  a  multitude  result  from  Uid 
Ipropertk*  of  it*  units,  so  social  pbenomena  are  consc4]nonce« 
[of  ttkc  natures  of  individual  nieti.  Biology  and  pAycJiology 
the  two  great  keys  to  the  knowledge  of  human  nature; 
henco  from  these  Mr,  Spencer  naturally  passes  to  the  tub- 
f  jcct  of  Social  Science.  The  growth  of  society,  the  conditions 
of  its  intellectual  and  moral  ]>rogress,  the  development  of  Iia 
various  activities  and  organiEations,  wilt  be  here  described,  and 
Hb  statement  made  of  lho«e  priBciples  which  are  essential  to 
^Bh«  suceossful  regulation  of  social  aSairs. 
^1  Irftstly,  in  Part  Fii\h,  Mr.  Spencer  projioses  to  consider  the 
^TMnoipIc*  of  Morality.  The  truths  furnished  by  Biology,  Psy- 
^thology,  and  Soeiulogy  Will  he  hece  btouglil  to  bear,  tu  deter 
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mine  correcl  rules  uf  huniftn  ociion,  tli«  pnDci|ilc«  of  priv«U 
and  poblifl  justice,  and  to  form  « Iruo  tlivory  of  right  living. 

The  reader  will  obtain  s  more  just  Idoa  or  tltu  exWal  and  ]>ro- 
portions  of  3Ir.  Spenccr'a  philosophic  plan,  hy  conwuliing  his 
prospectus  at  Uie  close  of  the  volume  It  will  l>o  »ocn  to 
Dinttraco  a  wide  ranfje  of  topic*,  hnl  in  tlic  present  work,  an<l 
,  in  bis  profound  and  origiual  rolomes  on  tlie  "Princlplu  of 
'psychology"  and  "Social  Statics,"  as  also  throughout  his 
numcTona  EtMye  and  IMscoasioDS,  ve  diacoror  that  bo  baa 
already  traversed  almost  the  entire  field,  wliilo  to  elaborate  tlM 
whole  Into  one  connected  and  organiicd  ptiilosopLical  schpme, 
ii>  n  work  iroll  snitcd  to  his  bold  and  comprehensire  genius. 
\Viib  3  met-tpliyelcal  acutcn^ss  equnllcd  only  by  hii)  immense 
asp  of  the  rcsullH  of  physical  Koionoe — alike  remarkable 
for  liis  profound  analyiiii*,  con^lrtictivo  ability,  and  power  of 
lucid  and  fonublo  stalcinent,  Mr.  Spencer  lins  rare  endow- 
lucnts  for  the  ta^k  h«  luu  undertaken,  and  can  hardly  fail  to 
t-nibody  in  his  system  the  Uu:geit  acirotifio  and  philo«>phien1 
tcndeodea  of  the  age. 

As  tJie  present  rolume  ta  a  working  out  of  unirersal  prin- 
eiplcs  to  bo  snbsetjnontly  applied,  it  ts  probably  of  a  more  ab- 
stract oliancter  tlian  will  be  the  fiubeequent  works  of  the 
Biirieii.  Tlio  dificosaions  strike  down  to  tlie  profoundcEt  basis 
of  human  tliongbt,  and  involve  the  deepest  qncstions  upon 
which  tlie  iiitclU-ct  of  man  has  entered.  Thoeo  nnnccustomed 
to  ctoM  metaphysical  rcaeonin<;,  may  therefore  find  parts  of 
the  afgnmcnt  not  cuy  to  follow,  although  it  is  here  pre- 
iicnt<;d  with  a  dUtiuctnoM  and  a  vigor  to  be  foand  perba]>s  in  no 
otiier  atitlior.  Still,  the  chief  portions  of  the  book  may  be  read 
by  all  with  ease  and  plea.tHre,  whilo  no  one  can  fall  to  be  re- 
paid for  the  per&Lileut  effort  that  may  be  required  to  master 
the  entire  argument.  AH  who  have  saffioient  earacstncM 
of  nature  to  take  interest  in  tho«o  transcendent  qacstions 
which  arc  nowoccnpying  the  most  advanced  minds  of  tlie  age, 
Mill  find  thom  hero  considered  with  unsarpa»cd  olenmeH, 
['Drigiooliiy,  and  power. 

Tlie  Invigorating  iuBnenoe  of  philosopliical  studies  u|ion 
lli«  tiiiiid,  and  tlteir  eouse<iiivnt  educational  value,  have  been 
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long  recognized.  In  this  point  of  vivw  the  Hystcm  licrei  pre 
Bested  has  high  claims  upon  the  }roiing  Dieit  of  our  countrj-, — 
embodying  as  it  docs  Ute  hklcal  und  iurgcsl  rcaiiUa  of  (Ktsitivt 
sdenoe;  organizing  its  fuels  and  princl|>l(!fl  upon  a  natnml  inctli* 
0(1,  which  places  them  most  perfectly  in  command  of  memory ; 
iind  converging  all  its  lines  of  inquiry  to  the  end  of  a  high  prno- 
licid  bencGccncc, — the  unfolding  of  those  laws  of  nature  and 
htiinau  nature  which  dotermine  personal  welfare  and  the  social 
polity.  Karncst  and  reverent  in  temper,  cautious  in  statement, 
Bevcrely  logical  and  yet  presenting  his  Wews  in  a  traiisparent 
and  attractive  style  which  combines  tlio  prcoiKion  of  science 
with  many  of  the  graces  of  lighter  composition,  il  is  believed 
that  the  thorough  study  of  Spencer's  pldlosophicnl  scheme  would 
combine,  in  on  unrivallod  degree,  those  prime  requisiioa  of  the 
htgboat  education,  a  knowledge  of  the  trutlis  which  it  is  most 
important  for  man  to  lujow,  and  that  salutary  discipline  of  "the 
mental  (acuities  which  rosutts  front  their  systematic  acquisition. 
Wo  say  the  young  men  of  our  country,  for  if  wo  are  not 
mistaken,  it  Is  here  that  Mr,  Spencer  is  to  find  his  largest 
nnd  fittest  audience.  There  ia  eomcthing  in  the  bold  hand- 
ling of  his  questioDH,  in  his  earnest  and  fearle^'t  appcnl  to  fimt 
prindplcM,  and  in  the  practical  .irailabilily  of  his  conctuHlons, 
which  is  eminently  suited  to  the  genius  of  onr  people.  It  luia 
been  so  in  a  marked  sense  with  Ills  work  on  Education,  and  there 
ia  no  reason  why  It  should  not  be  so  In  an  oqnsl  degree  with  liis 
other  writings,  Tlicy  betray  a  profound  sympatliy  with  the 
beet  spirit  of  our  institutions,  and  tliat  noble  aspiration  for  the 
weUani  and  im]>rorement  of  society  which  can  hardly  tail  to 
commend  tbem  to  the  more  liberal  and  enlightened  portions 
af  th«  American  pabBc. 


PREFACE   TO  THE  SECOND  EDITION. 


Wuts  the  First  Edition  of  tliia  work  was  pablixbeit,  I  aup. 
pofod  tlutt  iho  gi-neral  theory  set  fortli  in  ita  Second  Purt, 
wtut  prt^si^rid'd  in  Bomotluog  like  »  finisln-d-fonii ;  butaub> 
BcqucQt  thought  led  me  to  furtlt«r  dcrcloiimonts  of  mach 
iniportdQce,  nnd  discloeed  the  fact  that  the  oomponiuit 
[iiirtii  of  the  theory  had  bocn  wrongly  put  together, 
iilvcn  in  the  absence  of  a  more  upvcmt  n-uson,  I  had  decided 
thiit,  on  the  completion  of  tho  PrindplM  of  Biology,  tt  vould 
be  pr()iKT  to  suspend  for  a  few  months  tho  scries  I  am 
LJiHuing,  tliat  I  might  make  tbo  required  rc-organiuttion. 
And  when  tbo  time  had  arrivctl,  thi-ro  bud  ftrison  a  uorf 
ppccial  reason,  whii-li  forbnc!<>  honilntion.  Translaliona  into 
tbo  Frmeh  nod  Hassiau  languages  were  about  to  be  made 
— bnd,  in  faet,*bGen  commenced ;  and  bad  I  dcfnrcd  tho 
rr^nrgnniiuttion  Ihu  work  would  bavo  been  reproduced  wilb 
uU  its  ongiiiftl  impcTfLctions.  llils  will  be  a  aufficiinl 
rxplaiuition  to  those  wlio  ksvo  complained  of  tbc  dvlik^  in 
the  iwtin  of  Ilu»  rrinriplcB  of  /VyrAofoyy. 

The  rirst  Vaii  ntcaina  alnsoet  untouched :  two  verbal 
ollirutiona  only,  on  pp.  4Z  snd  SO,  ba^-ing  been  made  to 
pRvrut  DiisconrcptionH.  Part  II.,  however,  ia  wholly 
trousforined.  Ittt  lirat  cluipter,  on  "Lows  in  General,"  a 
onillcd,  with  a  view  to  tlie  inclusion  of  it  in  one  of  the 
|n)lr^  vcilutnfii  of  iho  fcrien,  IVo  minor  chapters  disappear. 
Mont  of  lite  rest  aro  transposed,  in  groupa  or  singly. 
And  thcTO  are  nino  new  chapters  embodying  tbo  further 
d'-ve1npmcn(it,  and  serving  to  combine  tho  pre-existing 
L-hapteiv  ii)to  n  eli:itiged  whole.    Tho  following  scheme  in 
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wliicli  tlie  new  ohitptcrtt  nro  m»rkcd  b;  italics,  will  givo  an 
idea  of  the  trausfomuktion : — 


FlKST  EoiTIOX. 

Thq  Law  of  Evolntion. 

Tlio  Liiw  nf  Urululion  (oontiuuoJ}, 

SiKtoe,  Timu,  Sl^ttv^',  Mulioit,  ami 

Furoe, 
Thv  In(]u*Uuclil>il)(y  of  BUttur. 
Tli«  Continuitf  ot^utioii. 
11m  Pvr^tetiM  o(  FuTGo. 


11i«  OorreUtina  aiiil  KqniTaJitoce 

of  Force*. 
Tito  Dirmtioti  of  Jilotion, 
Tbu  Rliytlim  oi  Motion. 


Hw   Inslnlillitj    ot    Ui9    fioma- 

gMMOU*. 

Th«  Hul^plioation  of  Effocta. 
DUTiinDtutiiaD  Mid  lutegmtiiOB. 
EquIUfaratiiMt. 

Sumtnniy  luul  Coaeliuioa. 


Becoxo  Editiox. 

PhiloiojJtj/  Dffintit, 
Tlte  Data  of  FhUMi>iih^. 


Sjiaco.  Timo,  MatUr,  Motloa, 

Mill  Forcu. 
Tlio  InJatniuUljilit}'  of  Bttttor 
TUu  Continuity  o(  Motion. 
TLu  F«niiBt«iic«  ot  Puto». 
The     PtnltUnc*    of    Rcltt.om 

among  Fartu. 
Til*  Traiuifunnatiuii  otiJ  Equl- 

ralenco  ol  Forwu. 

Tlio  Direction  of  Motion. 

The  Kliytluu  o(  Motion. 

Bnapiiulation,     Crifkitm,    arvt 
Jitaimmcncrin  att 

Et\)lulion  «aui  Dluolutloii, 
Simple  ani  Compvund  EtoluUon. 


Tb  e  1.B  w  of  E  !■  ulu  I  ion. 


raiifctd 

nilli  Jill' 

illUiHIl 


TliaL.iwof  KToliition 

(eoulioiuDi!). 
The  Ia  wot  Eviilution 
(coutitiucd).  , 

Tht   Xmie    of    Ktolution   <n>n- 

Tht  luletprttati'm  of  Eo>l<ttit»^ 
Tlio  iDAtuVilily  uf  tlia  IToiuo- 

gonooni. 
The  aiulliiiliutiou  of  EJTccU. 
Stign^tion. 
Kqtiilitmlion. 
I>iMo  tuttun. 
Summ&Ty  anit  Coui'Iuuon  I 

u'rittvii). 


Of  conrBo   throngbont    tliia    ro-orffanizccl   SoconJ  Pnrt 
.  tbo    nuinbon     of    tlio     ei-ctiona     luvc     bccu     cluiiigi.-tl 


P^tlfACl:  TO  Till  IIKOOSD  Emni>». 

licnce  tho»o  who  possMs  the  Prlneijilt^  of  Biolotji/,  Ja 
vrhich  Eono;  refcrt* ncDs  are  made  to  poasagea  in  Firit  frtn- 
uple»,  Tiroalil  bo  utoDnvcnienoed  by  tko  want  of  oorre> 
spondcnco  between  the  nnmbcrs  of  tlio  soolions  in  tbo  ori- 
yinfll  edition  nad  iu  t!ie  new  edition,  wcro  tlii^  without  any 
ninius  of  identifying  llic  Rections  its  now  uumbored. 
The  annexed  list,  showing  which  section  answers  to  whivh 
in  iho  two  editions,  will  meet  tbo  rcqnircuient ;— 


rtr* 

tf-M 

FTnl 

Sw^xrf 

nr* 

Kwad 

KlU.       KAA. 

C-Jil. 

Mlt 

UK 

KdIL 

My  «na 

rio7 

472 

\o6 

■U     117 

lOS 

73 

■  59 

45     lis 

101> 

74 

60 

■16     liIO 

no 

75 

61 

47     121 

550. 

111 

76 

62 

48     122 

112 

77 

m 

49     12y 

113 

78 

C7 

50     124 

114 

79 

09 

51    I2r. 

115 

80 

60 

52     120 

ct 

4'J 

81 

70 

63    128 

62 

47 

82 

71 

54     120 

63 

48 

83 

72 

riso 

61 

•19 

81 

73 

131 

65 

50 

85 

74 

132 

60 

52 

86 

73 

i5- 

l:» 

67 

5;j 

87 

76 

154 

63 

54 

83 

77 

l;J5 

61) 

ho 

80 

78 

inu 

70 

56 

1)6 

70 

Ll37 

71 

57 

01 

80 

jy^ 

93 
01 

D5 
06 
97 
93 
99 
109 

no 
ni 

112 
113 
lU 
115 
116 
117 
118 
110 
120 


KM. 

481 
82 
83 
81 
ST, 

m 

87 
88 
149 
ir.O 
151 
152 
153 
15t 
I.Vj 
156 
157 
158 
159 
160 


Tto  origimil  stcrwtyiio  plates  have  been  usud  whororor 
ti  was  poHaibIc;  and  hcnco  tiio  oxact  corn^iioiKlence  bo- 
tweon  the  twii  edilioaa  in  uutny  places,  eron  whiTO  adjacout 
pugoft  AN  allured. 
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PREFACE. 


Ttus  volumu  M  iho  lint  i^l'  n  mt'wh  described  in  &  prospectus 
originally  clistribiitMl  ta  Marclt,  1800.  Of  Uiat  pro^wcUu, 
tlte  ttooiexGd  b  a  rvpriut. 

A  SYSTEM  OF  PIIILOSOPUT. 

Mtt.  HEnnrRT  Sprsctii  prcpwws  to  iMtie  m  periodical  parls  H 
con&octod  >rrio8  of  works  irliicit  b«  bna  for  •ercrn)  yean  bmn 
pfcporiDg.  Soian  oononptioD  of  the  KCneroil  aim  and  Mopo  of 
thit  MriiM  nuy  be  gathered  from  the  ftrflowing  Prngnuuine. 

FIKST  PBINC1PLE3. 


Part  I.  Tax  Uxdcoitablb.— Cturyiog  a  M«p  furtba  tbu  docttloe 
pnt  intevbapeby  Hamiltue  lund  Manacli  pointing  oat  the  vftrioa*  direc- 
tion* In  which  Sciracc  Icndi  lo  ilir  unw  con^tiuioni;  and  ihowins 
llialin  llili  united  belief  in  an  Abtulute  that  tnuuccnd*  nut  only  hunvtn 
knowledge  but  human  coneeplion,  lin  (he  only  powiUc  ivooDcdiatMB 
of  Sdracc  an  J  Religkin. 

pAHT  11.  Laws  op  tiic  Knowaulf^— A  Ktatcmcnt  of  the  ntlitnale 
(irinciplca  ditccmilite  throughout  nil  maiiifntatkiBt  of  Um  AbMliue— 
Ihoae  higben  gmcnlialioni  now  bring  diadmwd  by  Science  whtth  are 
•ctntally  tnic  not  of  one  clau  of  phenomena  hut  of  o/JclaMoiof  jilicno- 
oiena)  and  which  are  thtu  the  kc}-«  la  all  claun  of  pitnioiaeiia.* 

*  Onf  ttltirtr  cfntnltiMloni  k  lliil  eurrmltjr  knosa  m  "iho  Ctmwrtttioii  M 
Pen*  1  ~  a  kKvDi!  maj  W  f>tli*rcd  trmo  ■  psbluhcd  laay  nn  "  Pnftnt :  Iti  Law 
■DtlCtw*!'  I  t^r4  U  iBdiMtfd  la  •  paper  M  "  TniuociHlentU  Phjiioiiifyi' 
md  thrra  on  MvtnJ  iitWn. 


IIV 


FBCrACK. 


[in  logical onlrr  thouU  hert  eomt  Ikt  «jij>litalij'i  if  (Aew  Firti  tttrrt. 
plit  la  Iiuirgank  yaliire.  But  Ihit  ymtC  dirinon  it  U  juno/ioW  l«  fniu 
arer  ■■  pari!;/  Amvumc,  Kriw  ifilAaiif  it,  the  telwma  ii  too  ejteiuice :  aniJ 
I'lirlly  beeaait  the  iiiterprtlalion  i>f  Orjam'e  Xalitrv  a/ttr  thu  propnttii 
mrthvl,  it  nf  more  immeilinte  importantt,     TIte  tttand  ttvrk  t^  tit*  ttri»» 

win  atn/crt  it—] 


THE  PRINCIPI-ES  OP  BIOLOGY. 

Vol.  I. 

Pakt  L  TnB  D*rA  of  Bidloot.— InclutUnB  those  gincral  trullw  of 
Pbj'Mcs  tmil  CheoiMtry  willi  wliioh  r&iion&l  Biology  must  tct  out 

II,  TiiR  Imh'ctiom  or  DinUKiv. — A>ULlcnicniof  thclcFuIinggmrr< 
klinLioiu  which  NuturnlUb,  rbysivlU(p*U,  and  Compninttve  AnaUnuida, 
liave  ntabliahetL 

lU.  Tiie  Evui,iTio:«  or  I.irK.— Concerning  llic  ipccuklion  com- 
inoiily  kiiowu  fts  "  Tile  Dev«li>i>uivut  Ilfpotlioiis"— iu  i  priori  und  il 
poiltriori  cridcDcu. 

Vol.  IL 


IV.  MoHPHOLoaiCAi,  DeTEi/>rMB3tT.— Pointing  out  Ihe  relations  Ihat 
art  RvcT^wbeK  Iracenble  bclwccu  organic  (bmu  &nd  the  average  or  ibo 
various  tonx*  to  which  thty  an;  tiilijcct ;  and  tccki^  in  ihc  cumulative 
rllccli  of  anch  fi>r««*  a  theory  of  tlie  furmi. 

V.  I'avaioi^MitU.  DEVEtopircsT.— TlieproeTCMdvedifliTCntialioaof 
fiuictiom  •iiailarljr  tracedi  and ibnJlarly  Interpreted  atcomtciiui-niiijion 
the  espmurcof  dtHcrent  part*  of  orgnnitms  to  difltrcnt  aclvof  condiliims. 

VI.  Till:  I.AWr*  oi-  Mti.fii'UCWioy,— (JcneniliiatioMTwpccliiiKtho 
rate*  of  rcprailuclioa  of  the  Toriotiii  cI-ibci  of  plant*  and  uiiroaU ;  fot- 
luwcd  by  ati  uivmpt  to  (how  the  df|ii:o<knce  of  these  tarlatiun^  ii[<ua 
neriuin  iiccuHarjr  eatun.* 

■  Tlio Uea Id bciloicloptd In  UieMtood mlum«of  tlie  PrintifJei of  Itiit^y^ 
Uu  wrilrr  bat  tXtnij  Witdr  c>pfw«d  JB  moAty  \lt\ien- \-nit\tt.  rart  IV, 
wiQ  work  But  a  doclHno  tumeiltd  tn  *  piptr  on  *'  The  Lnvi  of  Orginie  >'uini," 
pablUiediDilw  JMira-CAinuytinl ArCMwIbr Jknuary,  18S9.  Tbc girm of  i'art 
V.  itcanlaioed  in  Iho  nMjr  on  "  Trutwendcnul  I'llyilalogT  i "  Sno  Kuny>,  pp. 
tM-90.  And  in  I'miI  VI.  *:11  Iw  unf^jldvd  (trUin  vioir)  erui]i-t)r  cipmvil  is  ■ 
"TbMirj  d  l'upoljilii»>,"  puliliihed  lu  Uic  Wmlminttm  tittUit  lot  Ai>(U   KiZ 


PliCPACR. 


XT 


THE  PRnrCIPLES  OF  PSTCHOLOGY. 
Vol.  I. 

PaKT  I.  TlIK  1>*TA  Of  I'iTCHOUMT-— Tr«Ulng  i>f  llw  ITfnonJ  con. 
MXKNUor  UimUiil  Lib  and  Uttir  rrUlions  lo  otlitr  iuod«sar  l)io 
UDkndwnliU. 

H.  Tas  IsnocTKw*  or  PsTcnouwr.— A  ^pst  of  such  gciitmUnu 
Uons  reipcctuig  mental  (ihnanwiu  as  luve  nlrcwly  bwn  anpirieaJlr 
Httbluhcd. 

III.  GioicicAL  Snniciu.— Air|Kilittc*iian,wilhiiiUillo«a)clui[itr^ 
ef  (he  »JiiM  jwrt  in  llie  ulruaily-inilibihcd  iVuinjptu  </  Pi<^Magy. 

IV.  Snuxa  SymtESiS.— A  nirablic«tion.  with  <«tcn(ivu  rcvUioiti 
anil  lultlitioM.  of  ihe  une  pnrt,  &c.  && 

V.  PtHBicu.  StTfiUKB,— All  attempt  la  »ln»w  ibe  tnanr.cr  in  which 
llic  (iiccntsiiMi  or  %isat»  of  conKteOKTica  confonnK  li  a  (wrtiJn  fundn* 
menial  Uw  uf  ocrfous  action  ibot  bUmn  from  llie  Finn  Priiicii>let  liU 
down  at  tha  i>ntMl. 

Tot.  n. 

Vt.  SracUL  A5ALTK<^— As  at  prtscnl  pabtiibcd,  but  Tunlier  elabor 
Med  by  tome  nMilionml  chnplera. 

VII.  OiadOUL  AKALm*.— Aj(  at  pment  puUubnl,  with  Kvoal 
explanaiiao*  anil  addition*. 

VIII.  C<>iK>l.Ulim.— CoiiAiiliiiK  in  jmrl  iT  a  ntimVr  of  dcritnliira 
principln  wlikh  Ibna  a  nccuuarjr  iairuduciiun  tu  Suiivlug}'.* 


THE  PBINCTPLES  OF  SOCIOLOOT. 

Vol..  1. 

pABT  I.  Tbk  Data  or  Socioloot.^A  vutnnnt  of  the  Mvcral 
ot  bctoni  entcHng  into  bucUI  plicnoaicnft— bmnan  ideu  and  feclti^ 
mnsymd  In  tticit  omuory  o*dcr  of  cvohitkm;  ramunding  nutnral 
oondiiionsi  and  tliMC  ntr  <omi'UntlnB  condition*  to  whU-li  Socktf 
ItwlfgivM  origin. 

It.  'I'UE  iNDrcnwa  or  SoaouiCT.— Gmcn)  brlK,  itnii-liml  and 
ritnc(i<nuil,a»gatlMndfroQi  a  suTYry  of  Socletica  and  tfai-ir  clianga  i  In 

*  BnfMrtlof  llw  MVinl  idililionn  to  1w  mida  to  Ihp  Pri-eipli*  nf  PifflioLiffy, 
■t  mtmm  Mcdfiil  onlf  lo  tnjr  Ihil  r*il  V.  it  tlis  unniiitcn  diruinii  nanxil  in  lh( 
pfT^M  lo  tkait  WDik— aditUiua  afvlikb  Ibe  jfCim  iarunlBiofd  in  ■  noTg  on  pa;* 
IH4,  uid  af  ablth  (he  wapg  tiu  tines  beta  mun  drflniMj'  itaMil  in  ■  paper  la 
tlio  JUotKV-CA^nvyi'm;  ll*vinf  tat  laa.  l&JtI. 


svt 


mtrKcti. 


vtlicr  wofJii,  tlic  empirtciil  general ialioni  lliU  uK  urivtit  nt  hy  kub- 
[HoiiiS  (tiDcrciit  ROCictiM,  onil  sucMwivc  phftw*  ofllic  «iune  socleijr. 

III.  I'uLirioi.  OiioAXiiLiTHW.— Tilt  evolution  of  KOitnimonU.gme- 
ml  and  bed.  lu  determined  hy  nalumi  causn ;  their  •cvcnU  lype*  and 
mcbunorpbosM  I  ilieirincraising  complexity  HndtpecialiaattoHi  sliiJ  Llic 
[im^jraaire  limitntion  of  llicir  funrlioiin. 


Vol.  II. 

IV.  Kcn.»i.viTT(:\i.  rnovsiiATlox.— Traeiiig  tlia  difliTendalion  of 
wlijtioui  gatrmmmt  fram  ftcculiir  i  it^  snceeMlvc  cotaplic&lioni  and  the 
iniiIli;iliciilion  at  sect*;  the  growth  nnd  continued  modification  of  tt- 
ti^oiB  idenx,  ait  eauied  tiy  admiKring  knowledge  and  changing  moml 
chancier ;  an>l  llie  griuiuil  tvconcilintion  of  (hc«e  idctu  irith  ilic  tnithi 
ofalMitrscI  icic^cr. 

V.  <.'i»Evo:(UL  OKoiSttiTiox.— Tlie  natumi  liimory  of  dial  third 
kind  of  government  which,  hnving  a  common  root  with  thr  olhcra,  and 
Rlovly  bcominj;  xejaimie  from  and  ciipplrmeiitnry  tn  litem,  atrvct  to 
rrf(iilnte  the  minor  aeliomi  «f  life. 

TI.  I.-fDl-9Tai.vt  OaoASUHTlOX.— The  dewlopmcnl  of  productive  and 
distribulire  ngFiicin,  coniidered,  like  the  foregoing,  in  iti  Decenary 
citucK;  contpielieniiing  not  only  the  pmgrenivc  divinon  nf  labour, and 
liie  increaidng  compieicity  of  each  indiiilriiil  a^tiey,  but  alHo  ihc  >uc- 
ccrtire  form*  of  indtuttriiil  government  m  jwtxing  thioiigli  lilic  piifue* 
witll  politiMi  ){3T(Tnment. 


Vol.  lU 

Tit.  LiJiocAL  PiooucM.— Ttie  evoliUinn  of  Lnngniign  rrgaided  at 
M  ivtjrcholojfieal  procna  dctcrmhird  by  Mcinl  eondiltoa*. 

VIII.  limLUXnVM.  PWMSisa.— Tmled  from  the  same  point  of 
vieiTi  inuliiillng  the  fiTovrlh  of  eluiillaaiioiia i  tlie  evulution  of  science 
out  of  comnwn  knowlnlice;  the  ndvanee  from  qualitire  to  qiiantniive 
prarWufl,  &uin  the  bile6nite  to  llie  definite,  and  from  the  concrete  tn 
Ihr  abalinct. 

IX.  £«niETtC  riunncsa.— The  Fine  Art*  nimilnrly  dealt  u-ith: 
tmcitig  their  gnuliial  difll-rvnlliition  bum  iiTimilive  inaiitulioni  and  from 
cacli  nihcr;  ibclr  IncrtAung  varieiie*  of  dcvela|>meiit i  and  their  ad- 
va&oe  in  reality  of  exprciaion  anil  luperioHty  nf  nim. 

X.  MoK.iL  Prookfj<*.— Bxhibiiiufjihrji^iifsiii  ufilie  slow  emotional 
nodlficiition*  whidi  human  nature  undergoes  in  ila  adnptalion  to  (ha 
•oeialataie. 


Xi.  Ti«  Cwtsessra,— Truwling  of  Uw  neccMajy  iiiWuli'prndrneij  <rf  ' 
■tniclum  mod  of  funclioot  lit  tacli  trpcofMokijr,  and  in  LlwtuDOtwra 
dImm*  of  social  derdnpiuenl.* 


TUB  PKINCIPLI»  OP  MORALITY. 


Yot  L 


pAET  I.  TflE  DtTA  UK  Mtm^LiiT,— OiiKnIiiiulon*  furiiiiilied  by 
Itiology,  I'nycholut,')'  aiul  l^iKiiiUi),-}',  whiuh  uncli-rlii-  a  true  tbcorf  oi 
right  living :  in  olbcr  wunln,  the  tlcnctiu  or  thnt  equillbtiuin  tfclweea 
ooiutildUon  anil  eoadUioiM  of  rxitlcncr,  which  it  at  once  llw  BioroJ 
ideni  and  the  limit  loranld  which  we  an  pntgrtMing. 

II.  Toe  iNDCcnoNS  or  MuilvI.itt.— ThoM  orapMntlly-Mtablisbrd 
rutu  of  hunun  nciion  whiib  arc  rc|{l*t««<l  m  eurntliil  lavi  hj  all 
clrlUxed  Balioma :  ihat  u  to  ny— iho  gcncnUisUiao*  of  cxptdienejr. 

III.  PoexON'Ai.  MoauA— 'Due  principle*  or  prime  ooDdur(—|>h}-tiMl, 
intiUMitu^,  moral  and  rttifpoua — that  follow  from  tho  coiiditioaf  to 
eoisplete  bUiiiiduat  life;  or,  what  i«  the  MOtt  thinf;— tho^o  modes  of 
priralc  aclian  which  miut  t««Dlt  front  tlie  eventual  ei^uilibratioit  of  in* 
tcrtud  Retire*  and  external  dorU, 


Vol.  II. 

IV.  Jc»nct— Tlif  niiitunl  liraitalioiw  of  mciiV  action*  nwciwitaMj 
bj  llictr  oo-«xi(tence  ta  tinila  of  a  soeleiir — liniltniioiu,  ihe  peifcel 
obtwrrance  of  which  coiutilntM  that  state  of  eciullibrium  foriaioig  Uie 
goal  of  poUtkal  |iro^n. 

V.  NKOAnvx  IlEXKncKNCK.— T1io«e  Rccondnry  limiutioni,  disilariy  . 
nFeewllaled,  which,  though  leu  imponani  and  not  co);iiiul<le  bjr  law,,' 
an-  yir<  nijultjte  to  (nrrcitt  raiUiinl  dcalructloii  of  hn|ifiinc(4  in  vaiioM  . 
miliivet  wufmi  in  other  worda— tliow  minor  tclf^miratiiu  ilictuieil  by, 
■hat  UMf  Ini  calltd  |niB[ve  lynnpatky. 

*  or  lUt  liMllHt  oa  ScKlolt^  k  few  (Diall  rraginani  m.iy  b(  found  In  Klrfad;- 
fuUUinl  (aMji.  Sane  of  the  Idcu  U  be  d«nlo|Hil  In  Put  II,  tr*  lndlMt«il  l« 
■n  iinlcie  ««  "  Tlw  S«UI  Organliai,''  coatkinod  In  iho  lul  Diunbrr  «f  Iha  llVtf  ■ 
mfulrr  tlittew ;  (hotc  »Ucli  V»A  V.  wfl)  work  oul.  roaj  b*  gilhCTtd  from  Iho 
tni  bilrori|i*]cr«rtUaaMmBTnniIii«iion  "Utniun  iiid  Fubloo:'«f  Part 
VIII.  Uie  grmi  u*  coalaintd  in  mi  aKlela  on  th<  "  (iciwiit  of  Stimtr;"  two 
fuptn  DO  ■'  Tho  (Mgia  mi  Funetion  of  >Iu>!c"  oiul "  Tho  PhlliBOphj  of  Stjic." 
<wMaln*aiDBldsulobo«m.Wlicilli>  l*nfl  IX.;  nod  fioaiacrillcIuDaf  Mr.  Ilkln'i 
work  M"  Tho  EmMIvdI  and  Ibo  WUl,"  Id  (ho  lulnoiaberof  Ihc  tU-tir^CMnlr- 
ftMl  It4w{ne,  llw  e«ulr*l  tde*  to  be  dtTolopMt  In  PiiTt  X.  mojlie  lirfirrvd. 


SVIIl  PliKPAOT. 

VI.  Poam'B  Be-VEni-KNcEi.— Cumprpli^ndingall  mwles  of  com 
dictated  hj  active  aynipftihy,  which  implj'  jilcaaurc  in  giving  pli-aiiurc— 
inmloi  of  conduct  ihut  i<jdui  lulaplniion  lias  induced  and  mint  irndci 
ever  moK  general;  iutd  which,  in  becoming  univcml,  muit  fiU  lo  lite 
full  tlic  pocaiblc  nwaaufc  of  hiifnan  hapjiincst.* 


Id  uitidiiatioii  i>f  Uifr  obvious  critiasiu  tliat  the  >ekciii«  here 
k1:ftohe«]  out  is  too  ext«iiaive,  it  imt):  bo  recnarkcd  that  on  vi 
liaufltivv  treatment  of  each  topic  i»  not  iiitendod  ;  but  simpl)-  the 
4>Btabli«btneDt  at j>rhieipUt,  wiiU  aucli  illuatratiooa  as  are  needed 
to  make  their  hearings  fully  understood.  It  may  aha  be  pointed 
out  that,  besidca  minor  tragnients,  one  large  dii'lMon  (Tie  Pr-inci* 
pU*  of  Pryehoiogg)  ia  nircndy,  in  great  f'&rt,  executed.  And  B 
nirtbt-T  n-j^ly  ia,  that  iaipotiiiible  tlicu^h  it  nmy  ])rove  to  ciocutc 
the  whole,  yet  nothing  can  bo  said  againat  an  attempt  to  set  j'orth 
the  Fint  PrinciplcH  uid  to  cnrrj-  thutr  spplications  as  far  us  cii*. 
cnmalauces  permit. 

The  price  per  Kurabor  to  bn  half-a-crown  ;  that  is  to  say,  the 
four  Xutiiben  yearly  issued  to  bo  Mvcrally  dolircred,  post  t'rc«, 
lo  all  annual  subscribers  of  I'en  Shillings. 

•  Tsft  IV.  of  llio  t'rinrifta  ef  ilantlil];  aill  li<  co-ext*iuin  (Ihaujlll  n«l  McB-l 
lieol}  Willi  ihu  llr>l  hulf  of  llio  wrilir't  Sotini  XtxCk-t. 


I 


I 


This  ProgrmntDe  I  have  thooght  well  lo  reprint  for  twol 
n-jLMoa: — tho  ono  being  that  readurs  may,  from  time  toJ 
timCi  bo  obl(!  to  naoertain  what  topics  are  next  lo  bo  dealt  f 
Willi;  the  other  bping  that  on  outline  of  the  nchouio  mnyj 
remain,  in  ea«c  it  should  noTcr  bo  completnl. 

The  Bueoeesivo  innlnlments  of  which  this  volurac  consist8,J 
were  ixsuctl  to  the  •iibwcribi'r*  at  the  following  tlulea : — l*»rt 
I,  (ppw  1—80)  in  October,  1300 ;    Part  II.  (pp.  81—176)  in 
January,  1861 :   Part  III.  (pp.  177—250)  in  j\pril,  Iftfil  || 
Part  IV.  (pp.  2/>7— :m)  in  October,  1S61 ;   Port  V.  (pp.] 
3:16_41G)  in  March,  1802;  and  Port  VI.  (pi».  417— Goij 
iu  Jow,  1862.* 
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PART  I 


THE   UNKNOWABLE. 


OHAPTKR  I. 


aKLIGIOK   AND  SCIKlttS.   . 


§  1,  Wz  too  often  forp^t  tliat  not  ojily  is  thero  "  a  eoul  o( 
new  in  tluilgt  evil,"  but  very  gv&viuily  also,  a  soul  of 

'  fcrutli  in  thiDfr*  rrroncutu.  AVltilu  man}-  ndinit  Iho  alxdnivt 
probability  that  a  fulsily  lias  tuuull)'  a  iiucli^us  of  nnility,  fov 
bear  tbU  ubnlracl  prubability  in  idIiuI,  when  paesin]>  judf;- 
nuiiit  on  thci  optiuoiu  of  olhcn.  A  b«lii.T  tlmt  U  linalK 
proved  to  be  grOBaly  at  %'arianco  with  fact,  is  cast  o&ido  villi 
indignation  or  cCntompt ;  and  in  tbe  hobt  of  antagonism 
scarcely  any  one  inquiriB  wliat  there  was  in  tliia  belief  which 
comiDQnded  it  to  men's  minds.     Yet  there  mii»t  have  Ixwi 

^■omcthing.  And  there  ia  rouMit  to  Kiupoct  tliat  Uiis  some- 
tiling  wa^  its  corrMpondonco  vitb  certain  of  their  cxperi(;n<H.<s : 
VI  extremely  limited  or  vague  eorrcepoiidonco  perhaps ;  bat 
■till,  a  correspondence.     Kvon  tlio  ubeurdest  rqwrt  may  in 

^nearly  every  imtonoe  bo  tniccd  to  an  nctaal  occurrence;  and 
liad  there  been  no  uich  r.:Huiil  occirrffnco,  this  prcpoateroua 
misrepresentation  of  it  vrotdd  never  have  existed.  Though 
diitorlcd  or  magnilicd  image  tnuiHQiiltod  to  tu  through 

"fbo  rdVootiiig  medium  of  rumour,  is  utterly  unliko  the  reality ; 
yet  in  the  absaooe  of  the  reality  there  would  hare  been  no 
distorted  or  magnified  imagtv  And  thus  it  is  with  btiman 
bdicb  in  ginieral.  I^ntJrcly  wrong  on  tlii>y  may  appear,  the 
implication  ia  that  tlicy  germinated  out  of  actual  experiences 
^-originitlly  contained,  and  perhaps  still  contain,  eomo  nnall 
MDOUllt  of  veiitT. 
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Morv  esiwLiUr  maj  vc  stA^Ir  assame  this,  in  the  case  of 

belioiV  ih:i:  Law  l>>=g  exifted  &nd  are  widelr  difiiised ;  and 
n'.i.>5:  oi'  all  »x  in.  the  ,ciso  at  belief  that  are  perennial  and 
iitarlv  or  q-uw  nniwrsal,  Tbepwsainprion  that  any  comait 
c>pin.:o:i  i$  co:  wholly  fahe,  saias  in  strength  according  to  the 
numK'r  of  iis  adhereiiu.  Admining,  as  we  mnst,  that  life  ia 
iin}x<««i\  le  unilt'^  thi\Righ  a  certain  agreement  between  in- 
ttTunl  ooitTiciiona  and  external  dn-onutancea ;  admitting 
thorefon*  that  the  pwl»l«litios  are  always  in  faTour  of  the 
truth,  or  ai  k-ast  tho  pani^  tru'Ji,  of  «  conviction ;  we  mnat 
a.lniit  that  il.o"  conviotiocs  estortaiaed  by  many  minds  in 
c«naiuo:i  aro  the  meet  likely  to  have  some  fooodation.  The 
olimluaiion  of  individual  errors  of  thought,  most  give  to 
tlio  rostdtiiig  jud^cnt  a  certain  additional  value.  It 
may  iutUvd  bo  ur^xl  that  many  widoly-spiead  belieb 
»re  roooivod  on  authority ;  that  thoee  entertaining  them 
make  no  attcnipU  at  \Tridcation ;  and  hence  it  may  be  in- 
fom.\l  that  tho  multitude  of  adherents  adds  but  little  to  the 
jmiliability  of  a  belief.  But  this  is  not  true.  For  a  belief 
wliii'h  ^uiis  extonsiT?  inception  without  critical  examination, 
is  thoix'bv  proved  to  havo  a  gonorjl  congruity  with  the  various 
other  boliofs  of  those  who  nx'ei\~c  it ;  and  in  so  far  as  these 
various  other  holii-rs  are  based  upo3  pcrsooid  abservation  «nd 
judgment,  they  give  an  iudireet  warrant  to  one  with  which 
thoy  harmonize.  It  may  bo  that  this  warrant  is  of  onall 
%-ulue ;  but  still  it  is  of  s*.«ue  ^■alue, 

Could  wo  rea<.-h  definite  views  on  this  matter,  they  would 
bo  extremely  useful  to  us.  It  is  important  that  we  should,  if 
possible,  form  Rouiclhuig  like  a  general  theory  of  current 
opinions;  so  that  wo  mtiy  neither  over-estimate  nor  under- 
cstiiuato  thoir  worth.  Arri\ing  at  correct  judgments  on  d's- 
puted  questions,  much  depends  on  the  aftitudo  of  mind  we 
l)rcservo  while  listoiiiiij  to,  or  taking  part  in,  the  oontrovorBV ; 
and  for  the  preservation  of  a  right  attitude,  it  is  needful  that 
wo  should  Icani  how  true,  and  yet  how  imtrue,  are  average 
hunimi  behefs.     On  the  one  hand,  ve  must  keep  freo  &om 
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thnt  bias  in  (kvour  of  rcccircd  idcM  vbicH  exproMM  itaclf  in 
Bucli  dogmas  sa  "  ^V^Ult  every  one  says  must  bo  irw,"  or 
"  Tlio  voice  of  the  people  is  llio  voioo  of  God."  On  tfao  other 
luutd,  tho  fiict  diwloaed  by  a  survey  of  thu  pa«t,  llint  nuijorittin 
haTO  usually  bcvn  irroiig,  must  not  blind  us  to  (Jio  ooinplo- 
mcntary  l«ci,  Uiat  mojoritie*  have  nsoally  not  boon  tnUrtly 
wrong.  And  tlic  nvoidanco  of  these  extremes  being  a  pro 
r«)niaile  to  oatholie  thinlcitig,  iro  (tfaoll  do  ivuU  to  provide 
oonclvM  villi  a  safo^guanl  against  tliein,  by  making  a  voluo* 
tion  of  opinions  in  tho  abstract.  To  this  end  we  must  con- 
template the  kind  of  relation  that  otdinarily  subsists  between 
opinions  and  fiicts.  Let  m  do  so  vith  one  of  those  bt-liefs 
whi<:h  Qiidet  Tarious  forms  lias  prevailed  among  oU  nations  in 
all  tinins. 


g  2.  The  earliest  traditions  represent  rulers  as  gods  or 
demigods.  Ity  their  subjects,  primitive  kings  were  regarded 
aamiporbuman  in  origin,  and  Miperhttmun  in  power.  Tltoy 
povcesed  divine  tillce ;  received  obeisances  like  those  made 
before  the  allurs  of  deities ;  and  were  in  M»ne  cbms  actually 
worshipped.  If  there  ncetU  procif  that  tlie  divine  o»d  Imlf- 
divine  chamcters  originally  ascribed  to  monorcha  wore 
ascribed  literally,  we  have  it  in  the  fiiot  that  ihcic  rtro  still 
existing  oarage  mcoi,  among  whom  it  ia  held  that  the  chiefs 
and  their  kindred  are  of  ceWial  origin,  or,  as  dsewhero,  that 
only  th%  chiefH  lutve  souls.  And  of  course  along  with  bclicfa 
of  this  kind,  there  exiaU'd  a  belief  in  tho  unlimited  ]xnrer  of 
tho  ruler  over  his  subjects — an  absolute  poMCSNton  of  tliem, 
extending  even  to  the  taking  of  their  li\-es  at  will :  as  even 
still  in  Fiji,  where  a  victim  elands  unbound  to  bo  ktllul  at  tho 
word  of  htscliiof;  himself  dceluring,  "whatever  the  king  says 
must  bo  done." 

In  times  and  among  races  somewhat  less  barbarous,  we  find 

these  beliefs  a  little  modiiicd.     Tlic  monoieh,  instead  of  being 

tiloruUy  thought  god  or  demigod,  is  conceived  to  he  a  man 

having  divine  authoritv,  with  perhaps  more  or  Icaa  of  divine 
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mton.  IIo  rMains  however,  oa  in  the  Eaat  to  the  preaexit 
day,  title!  cspreK;iti»  liia  he<avenly  decent  or  relatioiuiliips ; 
and  is  still  salut/sl  in  fornix  and  wonlii  on  li\iinlilc  lut  UiMC  nd- 
drcncd  to  tlio  Deity.  AMiilu  th<:  livi-d  iind  prtipi>rtic«  of  hia 
people,  if  not  pnctically  m>  comptctcly  at  lus  mercy,  aro  slili 
in  thoory  euppOMtl  to  bo  his. 

Later  in  thd  progron  of  civilisation,  as  during  tlio  tuiddlo 
ages  in  Europe,  the  current  opinions  respecting  tho  relation- 
ship of  rulon  and  ruled  aro  further  changed.  For  the  theory 
of  divine  origin,  thcro  is  Hubstitutc^t  that  of  dirtno  righL  Ko 
longer  god  or  domigod,  or  even  god-dcscondcd,  the  hiiig  i« 
now  rcgurdod  os  simply  Oo<i'8  vicc-gerent.  The  obciwinoci 
mode  to  him  arc  not  ao  oxiromo  in  tJioir  humility  ;  and  his 
eacrod  titles  loso  much  of  their  meaning.  Moreorer  his 
nutlkority  ocomcs  to  ho  unlimited.  Subjocts  deny  his  right  to 
diapoee  at  will  of  their  lives  and  properties;  and  i,*ield  alle- 
giance only  in  the  sliapo  of  obedience  to  his  commands. 

With  advancing  political  opinion  has  conio  still  greater 
n'strietion  of  imperial  jmirer.  Belief  in  tlio  Kujicnintural 
cliwrncter  of  the  riihrr,  long  ago  repudiated  by  ourselves  for 
example,  has  left  behind  it  nolliing  more  than  tho  popular 
tcndenoy  to  ascribe  unusual  goodneK»,  wisdom,  nnd  Iwauiy  to 
the  monarch.  Loyalty,  which  originally  meant  implicit  6ab- 
mlision  to  the  king's  will,  now  means  a  merely  nominal  pro- 
iiiMsion  of  siibonli  nation,  nnd  tho  fulfilment  of  certain  fonnn  of 
TOcpoct.  Our  poetical  practice,  and  our  political  theory,  alike 
utterly  reject  thoao  rvgul  prerogative*  which  once  passed  nn- 
qocstioQod.  By  deposing  some,  and  putting  others  in  their 
pbccs,  wo  hare  not  only  denied  the  divine  rights  of  certain 
men  to  rule ;  but  wo  hnvo  denied  that  they  have  any  rights 
bqyond  those  originating  in  the  assent  of  tho  nation.  Though 
(Viir  forma  of  speech  and  our  slate^ocumciita  still  assert  the 
subjection  of  the  citizens  to  the  ruler,  our  actual  beliefs  and 
our  doily  procx-cdings  implicitly  utscrt  the  contiwy.  AVa 
obey  no  laws  save  those  of  our  own  making.  We  hore  entirely 
diTestcd  tho  moiurch  of  I^jislulive  power;  and  should  ua- 
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Ik 

[or 

■til 


mediately  rebel  a^iitsl  liut  w  h<-r  cxurcUo  of  nuch  i>owDf, 
cvp'i  ill  nintlcni  of  tlic  fitiiiin<-«t  concern.  In  brief,  tli«  nko- 
rijjiiml  doctrine  U  all  but  vxliiict  ntiiong  it». 

Nor  has  tlio  rojcctiou  of  primittve  jxilitical  Ixdicfa,  rvwilli'vl 
only  ill  trtiimfi-rriiii?  tbc  nuliiorily  of  un  nutocnit  to  a  rcprft* 
iciilalivo  body,  'Hie  vicwa  cntoi'luinvd  iiwjiocling  gorcni- 
mcnbi  111  gODcnil,  of  wlintovtr  form,  uro  now  widely  dilTereat 
from  thoao  oiico  ciit<'i-liiiti(yl.  "W^ictlH-r  jxipulur  or  despotic, 
govornnwnts  were  in  aiicieiu  tinicfl  aupi>osfd  to  liavn  uiiliniilod 
authority  over  llicir  subjoct*.  Indivtduuls  existed  for  tbe 
benrlit  of  the  Slutc ;  not  tlm  Stiklo  for  llic  botcfit  of  in- 
'diriduaU.  In  wir  days,  bowcver,  not  only  hns  tlio national  will 
boon  in  tnnny  cone*  Kub«tilut4'd  for  tho  will  of  tho  king ;  but 
ttio  fxerciM  of  thiit  iintioind  will  liM  been  restricted  to  a  much 
•inalU'r  K|>horo.  In  J^ngluiid,  for  instance,  though  there  liaa 
been  oslablishcd  no  deiinite  theory  settiog  bounds  to  govcra- 

cntitl  aullmrily  ;  yet,  in  pracltcc,  Hiimlr)*  bounds  tiare  been 
Kt  to  it  Kbt<-h  uro  tacilly  reoogiiixdl  by  all.  TIkto  is  no 
organic  lav  formally  dccLarinf*  tliat  the  leg^islntura  may  not 
freely  dinpost-  of  t!ip  citizens'  live*,  iw  early  kings  did  nlien 
tliey  Kuerificed  Iii-calonile  of  lictiniB ;  but  wcro  il  poasiblo  for 
our  k-gixluturu  to  ultcinpt  such  a  thing,  its  own  dc*tnictian 
would  be  th(!  conswjnenoe,  rntlicr  than  the  destruction  »f 
citiy,ei;B.  How  entirely  wo  have  established  tho  personal 
liberties  of  tho  ■ubjcct  against  tito  inriL»ona  of  Slate<powcT, 
would  bo  quickly  demonstrated,  wore  it  proposed  by  Art  of 
Parliament  forcibly  to  take  posse«iion  of  the  nation,  or  of  uny 
and  turn  its  scrriecd  to  public  ends ;  aa  the  serviocs  of 
pcoplo  were  turned  by  primitive  rulers.     And  should  any 

,te«maa  suggest  a  rc-dislribution  of  property  Huch  as  was 
Komctitucs  mado  in  ancient  democratic  communitiee,  he  wouM 
be  met  by  a  thousand-longiicd  deiiial  of  imperial  power  over 
iudi^idual  poesenions.  Notonly  in  our  day  Im\-e  theso  funda* 
ucDtal  claims  of  the  citizen  been  Ihus  made  good  agaiiisL  iIm 
RtAlc,  but  &undry  minor  claims  likewise.  Age*  ago,  lam 
n>{{ulatiiig  droae  and  mode  of  living  foil  into  <Ususo;  ana 
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aiiy  atton>pt  lu  rcvirc  thorn  would  pravo  tlio  current  opiiuou 
to  be,  thai  such  niuttcni  li«  bcj'ond  the  S]>hcT(;  of  Ivgul  control. 
For  mmo  centuries  vru  have  been  aaaerting  in  practice,  uid 
have  now  utuULihod  in  thoor)-,  the  right  of  every  man  to 
chooBO  hU  own  rcligiotia  bt-^iclji,  iofltetul  of  receiving  mich 
beliofit  on  Stat«-nuthori1}'.  Williin  the  last  ft;w  generations 
we  have  iiuiugiimtod  complete  liberty  of  speech,  in  Kpito  of  all 
logifiktive  attempts  to  suppress  or  limit  it.  And  etiU  more 
recently  wo  havo  cltumcd  and  iitislly  obtuiiicd  under  n  few 
exceptiouot  natrictionA,  IVecdom  to  trade  with  whoni»ocvcr  wo 
picaso.  Tliua  our  political  beliefs  are  widely  different  from 
uiieicnt  ones,  not  only  as  lo  the  pniiKr  di-positary  of  jjowcr  to 
bo  exercised  over  a  nutiim,  but  abo  as  to  tho  extent  of  that 
power. 

Ifot  even  hore  has  the  change  ended.  TeNidce  tlu;  avoraga 
Opiiiiuiis  which  wo  have  just  dpscribod  oa  current  amoug 
ountcIv('«,  there  exitU  a  less  widdy-difriiscd  ojunion  going 
ttill  further  in  the  some  direction,  'lliere  are  to  he  found 
men  who  contend  that  the  sphere  of  Rovemincnt  should  bn 
narrowed  oven  more  tlian  it  is  in  Knglund.  Ilio  modem 
doctrine  that  the  State  exists  for  the  benefit  of  citizens,  nhicli 
hue  now  in  a  great  measure  Kiipjilarited  the  ancient  d(X;trino 
tliat  the  citticena  exiiit  for  the  huiietit  of  the  State,  they  would 
push  to  its  logical  results,  Tiicy  hold  that  the  freedom  of  tfao 
individuul,  limited  only  hy  the  Uko  freedom  of  other  individ- 
uals, id  nacred ;  and  thut  tho  legisLiLuro  cannot  equitably  put 
I'urlhcr  restrictions  upon  it,  eitlier  by  forbidding  any  actiona 
which  the  law  of  equal  freedom  pcnnits,  or  taking  away  any 
properly  save  thut  reqtiiicd  to  yay  tho  cost  of  euforoing  lliia 
law  itsulf.  They  assert  thut  the  solo  function  of  tho  Stalo  is 
Uio  protection  of  persons  against  each  oilier,  and  against  a 
foreign  foe.  Thvy  urge  that  us,  throughout  civilization,  the 
tnanifvet  t«ndenoy  has  been  continually  to  extend  tho  liberties 
of  tits  rubjoct,  and  restrict  the  functions  of  the  State,  tJtere  is 
reason  to  boli<!Vo  that  tlio  ultimate  political  condition  mii^t  bn 
one  in  which  personal  froodom  in  tlic  gtMitost  posubhi  and 
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EgOTfrmmentst  power  the  lesat  poasiblfi :  that,  namely,  in  wliu^h 
tiie  freedom  of  cflvk  1im  no  limit  Init  tho  like  fnviloni  of  nil ; 
while  tlio  solo  govern iiu^ntal  duly  is  the  uaintiiianco  <>f  this 
limit. 

Ucre  then  in.dilTcrcnt  times  and  plncvH  we  lind  cORouming 
the  origin,  nuthonty,  and  functiona  of  goTemment,  a  great 
variety  of  opinions — optniona  of  which  tho  loAdini?  gcnon 
abont  indieutod  lubdivido  into  countless  species.     "Whiit  now 
must  bo  said  about  the  truth  or  fuLtily  of  Dicao  opinLonsP 
Suw  «mon{*  a  few  barbarous  tribes  tho  notioa  that  s  monarch 
ia  a  god  or  dttmigotl  is  regarded  throughout  tlic  world  ils  un 
sbeuixliiy  almost  passing  lluj  bounds  of  huinaa  crrdulity. 
lu  but  few  pUoea  doca  there  Burrire  a  vague  notion  that  the 
ruler  iMwscssca  any  supernatural  attributes.      Musi  civilized 
comtuuiiiUes,  which  still  admit  tho  divine  right  of  govern- 
ments, liave  long  since  repudiated  the  di\'ino  nglit  of  kings. 
KUewltvro  tJio  hclivf  that  there  is  anything  sncrvd  in  logis- 
tative  rvgidationti  in  dyiTig  out:  liiwii  ore  coming  to  bo  con- 
Biderod  as  conventional  only.      While  iho  extreme  school 
holds    that    govi-nimcnta   havo    neither    Intriiisio    nuUior- 
ity,  nor  ean  have  authority  given  to  them  by  con\'cntion ; 
but  can  poeeesa  authority  only  as  tho  administrators  of  those 
.  moral  principles  doduciblo  from  the  conditions  cFncutiul  to 
I  •ociul  lite.     Uf  these  ^'arious  beliefs,  v.*ith  their  iiinumerublo 
kmodilicalionB,   must  wo  then  say  tliut  some  ono  alone  ia 
wholly  right  end  oU  tho  mt  wholly  wrong;  or  must  we  eay 
that  eocli   of  them  contains  truth  more  or  lc-«s  completely 
disgHisod  by  errors?    The  latter  altenmtivo  is  the  one  which 
F  KiutlvKis  will  force  upon  us.    Riilicnlous  as  ihcy  may  Be\-erally 
P'Sppear  to  those  not  educated  under  them,  every  ono  of  tlictto 
doctrines  hiu  for  its  vital  element   the  recognition  of  an 
uwiuMlionable   fact.      Directly  or  by  implication,  each  of 
litem  insists  on  a  certain  subordination  of  tndinduul  actions 
I'to  Mcia]  requirements.     Thcro  »ro  wido  differences  as  to  the 
^power  to  which  this  euboidination  is  due;  thcro  aro  wide 
■UffennoM  u  to  the  motive  for  thLi  mibordiuution ;  there  are 
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wUh  dtfTiMrmoes  as  to  its  exiont ;  hut  that  then  mast  bo  • 
Atibonlination  all  are  agreed.  From  the  oldest  and  rudest 
idea  of  aUogianc«.  down  to  the  most  adTani'od  poUticol  theory 
of  our  oum  day,  llicre  is  on  this  point  complclo  uiiatiiiiiily. 
Though,  between  (h«  mvngo  who  ooncolrcs  liis  lilo  and 
property  to  bo  nt  llio  absolute  disposal  of  his  chief,  and  tho 
aiiureliist  who  donies  the  right  of  any  gOTonuncot,  autocmtio 
or  democratic,  to  trench  upon  his  individual  frcoduni,  tlicrp 
accms  ut  first  sigtit  »u  cntira  and  irrcconcilnblo  antagoiiiion ; 
yet  ultimato  iiiittlysis  di.iclosos  in  Ihnn  this  fundanicntiil  com- 
munity of  opinion;  that  tlicro  aro  limits  wbid)  iiiiliviilua] 
actions  may  not  transf'Tcw — limits  whicli  tlto  ono  rcganU  os 
ori)>inating  in  tlic  king's  will,  and  which  the  otlior  regards  as 
ilc^Iuciblo  from  tlie  equal  cliiiins  of  fcllow-cituicns. 

It  may  perhaps  nt  iirst  eight  seem  that  wo  here  rach  a 
TOiy  unimixtrlant  conclusion ;  namely,  that  a  certain  tacit 
aflBttmption  is  equally  impli^  in  all  tliese  cooBicting  political 
creeds—  an  assuinplioa  which  is  indeed  of  aclf-evidcnt 
validity.  The  question,  liowovcFr  in  not  tho  valuo  or  novelty 
of  tho  particuLir  truth  in  this  caso  arrived  at.  Hyaiia  lias 
been  to  exhibit  tlio  more  general  truth,  which  we  are  apt  to 
OTOrlook,  tliat  between  tho  most  opponto  beliefs  there  is 
nsnally  somctliing  in  common, — ttoinclliing  taken  for  grunted 
by  each ;  and  that  this  something,  if  not  lo  bo  act  down 
n»  an  unqanlionablo  verity,  inny  yet  bo  considered  to 
liuve  the  highest  degree  of  probability.  A  postulate  which, 
like  the  oi-c  aboro  instanced,  is  not  conedoiuly  asserted  but 
uueonsciously  involved ;  and  which  is  unconsciovuly  involved 
not  by  o»«  nun  or  body  of  men,  but  by  numerous  bodice  of 
mon  who  diverge  in  countless  ways  and  degrees  in  tho  rest  of 
tbolr  beliefs ;  has  a  n-arraut  far  transcendiug  any  that  can  bo 
usually  shown.  And  wbon,  as  in  this  case,  the  postulate  is 
abstract  — is  not  baaed  on  some  one  concrete  cxporictMNi 
common  to  all  nuiiikind,  but  implies  an  induction  fi'om  a 
groat  variety  of  cx]K'neucc«,  wo  may  siiy  that  it  ranks  next  ia 
certainty  to  the  ]ioslulatc8  of  exact  eciouca. 
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Tlo  wfl  not  thuaarriTe  atft  gcneTaliaation  whicb  mftjbabi^ 
nally  guide  -as  when  seeking  for  the  sowl  of  truth  in  thin^ 
orroaoous?  While  the  foregoing  illuutraiion  brings  dearly 
hoioe  ihe  fact,  that  in  opinions  aceming  to  be  ab!>oIiitc1y  tind 
supremely  vroiig  sooifithing  right  ii  jot  to  be  founrl ;  it  alao 
iiidiciit««  tlio  m«thod  ve  should  pursue  in  seeking  the  Kiine- 
Ihing  right.  This  method  19  to  compuro  all  opiniooa  of  the 
same  genus;  to  wC  luido  u  mora  or  Icm  discrediting  one 
another  those  Vanoos  ^Mciul  and  concrete  dements  in  vhioh 
Boch  opinions  disagree ;  to  ohsorvo  irhat  remains  after  tho 
diaconUiit  constitticnta  have  been  eliminated;  and  to  find 
for  this  nmaiiiing  constituent  that  ubatnct  oxprcnion  which 
holds  tnte  throughout  its  diveigimt  modifications. 

§  3.  A  candid  aocqXnncc  «f  this  general  prinoiplo  and  an 
adoption  of  the  course  it  indioatca,  vill  greatly  aid  us  in  dcnl- 
iiig  with  those  dironic  antagonisms  by  vhidt  men  aro 
divided.  Ap])Iying  it  not  only  to  ounout  ideas  with  wlikh 
wo  aro  personally  unconcerned,  but  aim  to  our  own  ideas  and 
tliOKt  of  our  opponents,  wc  kIulU  be  led  to  form  tar  moro 
correct  judgment;.  We  shall  be  over  ready  to  snspoot  that 
tJio  convietioiui  we  entcrlain  are  not  wholly  right,  and  that 
the  adrerso  conrictions  aro  not  wholly  u-rong.  On  tho  one 
Eluod  we  shall  not,  in  common  wilh  tho  great  mass  of  the 
unthinking,  lutourbrlicfo  bcdctcrmini^  by  the  menj  oct-idcnt 
of  birili  ill  A  particular  ngcoit  a  particular  part  of  the  Earth's 
'fiioc ;  and.  on  tho  other  hand,  wo  shall  be  savod  from  lluit 
error  of  entire  and  oontomptuous  negation,  whieh  ta  fidh!U 
into  by  inottwhotokeupan  attitude  of  independent  criticism. 
Of  all  untogoniaou  of  belief,  the  otdc«t,  tho  widest,  the  meat 
profound  and  the  most  important,  is  that  bctyreon  Ikligioti 
and  Science.  It  ooinmenccd  when  tho  recognition  of  the 
•implm  unifonnitiG«  in  surrounding  tilings,  set  a  limit  to 
thi>  oniw  univcrsjl  snpcrslili'iti.  It  shows  ilself  everywhere 
thronghout  tfaedoruiiin  of  liiim.tn  knowledge :  afli-ctitig  men's 
Interprelatiens  alike  of  the  simplvst  mechanical  accidents  and 
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of  lli'j  most  cotnplicat«il  events  in  tlio  hiatoricfl  of  nations. 
It  Kos  its  roots  deep  <Iuw-n  tii  tlic  divorac  hakils  of  lliougbt  oi 
different  onlnrs  of  minds.  And  the  confUctiDg  eonccptions  o{ 
nature  and  Ufe  n-liicli  thcso  diverse  habits  of  tliouf^lit  scrcratly 
fireneratc,  influuiico  fur  good  or  ill  tlie  tuiio  of  feeling  and  lite 
daily  conduct. 

An  uiicCRNing  lattlo  of  opinion  like  tliis  wliidi  Iiaa  been 
ecirricd  on  Ibroughout  all  ages  under  the  Imnucrs  of  Ileligioa 
and  Scienoo,  has  of  course  generated  an  animosity  fatal  to  a 
just  estimate  of  cither  piirty  by  the  other.  On  a  larger  scale, 
and  mora  intensely  than  any  other  controrcrsy,  has  it  illus- 
trated that  pePcnniaUy  significant  fable  concerning  thu  knight* 
who  fwufilit  abnut  Ihc  colour  of  a  shield  of  vrbich  neithi-r 
looked  at  more  than  one  face,  I'^ach  combatant  seeing  clearly 
bis  own  aspect  of  the  question,  lion  charged  liis  opponent 
%\'i'.h  stupidity  or  dishonest^'  in  not  seeing  the  sumo  aspect  of 
it ;  while  coih  bos  wuuled  tbo  candour  to  go  over  to  his 
opponent's  side  and  find  out  how  it  was  that  he  saw  every- 
thing HO  difTcrently, 

Happily  Uio  times  display  an  increasing  catholic!^  of  fe«l- 
ing,  wbirh  we  sbiiU  do  well  in  carrying  as  far  us  our  natures 
permit.  In  proportion  aa  wo  lovo  truth  more  and  victory 
lewM,  wc  shall  bceomc  anxious  to  know  what  it  is  which  leoda 
our  opjwnents  to  think  as  they  da.  Wo  shall  begin  to  suspect 
that  the  pertinacity  of  belief  exhibited  by  them  must  result 
fi'um  n  [)erccplioii  of  somelliing  wo  have  not  perceived.  And 
ve  shall  aim  to  supplement  the  portion  of  truth  wo  hare 
found  with  tho  portion  found  by  them.  Making  a  more 
rulioinil  estimate  of  human  otilliurity,  wo  shall  avoid  alike  the 
cstremea  of  undue  suhmiKiiun  and  undue  rebellion — shall  not 
ii'traixl  some  men's  judgments  as  wholly  good  and  others  as 
wholly  bad ;  but  shall  rather  Wii  to  tho  more  dcfeusible 
position  that  none  are  completely  right  and  none  are  ootn- 
pli'Uly  wrong. 

I'lx^L-ning,  as  far  as  may  be,  Oit*  iinportltd  attitude,  let  us 
tlten  contemplatti   tho  two  sides  of  this  (Treat  coutrovoray 


Keeping  giLEUxL  n^iiut  Uio  bios  uf  cdiicatwn  utd  shiilting  out 
tin;  wliiKjK'riti^  of  twctaruin  feeling,  lot  us  conaiiJer  wlut  ore 
UK:  a  priori  jimluibllitic*  III  fsv^ur  of  ouch  purtjr. 

i  i.  Whan  duly  ivulizcd,  tlio  general  principle  alwve 
UluolnitccI  must  Ictttt  us  (o  niiticijmtc  that  tlie  dlvcno  forma 
of  teli^ious  boUef  whtch  have  existed  and  whicli  still  exist, 
liavc  nil  a  busts  in  eome  ullimalo  fact.  Judging  by  analogy 
Uiv  implication  is,  not  tliat  any  ono  of  them  is  oltogotlwr 
rij^ltt ;  but  that  in  each  thero  is  somvthiiig  right  more  or  1«« 
din^ised  by  other  things  wrong.  It  way  bo  that  iho  soul  ot 
truth  contitiuixl  in  crronvouH  croods  is  vcrj'  unliko  most,  if  not 
all, of ttHsovoral embodiments;  andiudt-cd,  if, oswchavogood 
rvaeon  to  exprct,  it  is  much  moro  abelnict  than  ony  of  ihcm, 
its  unlikcniM  ncvmitarily  fulluww.  Cut  hovrcvcr  diSvront 
from  its  concrete  expresEOons,  some  essential  verity  must  bo 
loc'littl  for.  To  euppofo  that  these  multiform  concxrptiuiia 
tihould  I)o  ono  an<l  uU  ahmluttlif  groundless,  disorodil.'t  too 
profoundly  that  arerago  human  intelligence  from  which  all 
our  iiiilividiul  intclligencos  aro  inherited. 

Tliid  uioft  gcncnd  roamn  wo  shall  find  enforced  by  othfir 
more  special  ones.  To  llio  presumption  that  a  number  of 
divoroc  ticlicfs  of  lb«  ramo  class  haro  como  common  founda- 
tion in  fiict.  ni(L<t  in  this  case  be  added  a  further  pn^umptioa 
dcnv<>(l  from  the  omnipresence  of  tlie  beliefs.  Relif^^uus  idoos 
of  orK>  kind  or  other  itre  nlniont  unlYCrsal.  A<IiM)ttin<^  (hat 
in  miiiiy  placvH  there  arc-  Iribc-H  who  have  no  tlit-ury  of  crea- 
tion, no  word  for  a  deity,  no  ]>roiiitiatory  iictti,  no  idva  of  iin- 
oibcr  life — adniitiing  thai  only  when  a  conaiii  [ihaKc  of  inU;l- 
li^l-nict'  \i  roiii')it'<l  Alt  llie  inoal  nidiini'niary  of  ^uch  Iheonva 
make  ihetr  ajiiieiimnee;  th<!  iniplicnti^n  i»  ]>r»cllcally  tbo 
sanir.  Grunt  that  among  utl  ruci'ai  who  hnve  pnsKcd  a 
certain  stage  of  inlvlK-ciual  devc1oi)m('Hl  there  are  found 
vague  notions  eon<'ert)ing  Iho  origin  and  hidden  na- 
turv  of  Murronading  lliingA ;  and  there  iiHm-m  th'?  infvr- 
enc«  that  sueh  noiionit  aro  ms-i-sHiiry  ]>rodncta  of  pro- 
grt'M^thtg  Intetligem-o.     Their   endless    variety   sen-ev   hut 
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lo  HtrGngtIi<>n  thia  conrlwtion  :  shoving  as  it  dooa  a  more  or 
IcM  iiitlcpuiKlciit  gciicsia— 6hnn-iii)f  liuw,  in  <lilfi.ii\'iit  place* 
ikiid  limes,  liko  <:i.iiiditiuiui  buvo  U^l  io  uitiil^ir  liutn»  of 
Uiouglit,  ending  in  analogous  rcsulta.  That  these  counllesa 
diiforont,  and  yet  iilh'wl,  plivHontDna  prML-ntod  by  nil  rcli^onn 
oro  ocL-idcntuL  or  fuctilious,  ia  an  uiitciiublo  siipjMuitiuii.  A 
L-andid  eiuinmuition  of  the  evidonoo  quite  upgatiree  tlte  doo , 
trine  maiiitaineci  by  eomo,  that  creccU  nre  priestly  iiivcntious. 
Eren  aa  a  were  qucalioa  of  probabiJitk-B  it  canaot  rationally 
bo  concluded  Uiut  in  «Tcry  Rocidy,  pnst  and  prc^'iit,  mvago 
«iid  civilinKl,  (^orlain  members  of  the  cotuinuiiily  have  coui- 
biDcd  to  delude  the  rc«t,  la  vays  so  antilogous.  To  any  who 
buy  gdlog«  tJtnt  aomc.  pi-iiiiitivo  fiction  vo»  dcviwvd  by  tomo  ■ 
[iriinitive  prieBlhood,  bifore  yet  mankind  had  diverged  &oin 
n  common  centre,  ii  n-ply  ia  furoislicd  by  philology ;  for 
pliilology  proves  the  dispontion  of  manlciud  to  have  com-j 
meiiced  before  there  existed  a  language  sufGcicntly  orgooited 
I'l  cxproms  roligtous  idcDS.  Sloreoror,  were  it  othcnrUc  t«uahlo, 
Uic  hypothesis  of  artitiviid  origin  fuibi  to  account  for  tlio  fncU. 
It  does  not  expliiin  why,  under  all  ohanges  of  form,  certain 
elementK  of  religious  boliof  n?n)iun  constiuit.  It  docs  not 
show  us  how  it  liappens  tliat  while  adve»o  criticism  has  from 
ngo  to  ago  gon«  on  dentroying  purticidar  thoologicul  dogmas, 
it  has  not  dcetroj'ed  the  fundanient&l  conco]>lioa  underlying 
these  dogmwk  It  learca  lu  without  any  solution  of  the  strik-  > 
ing  oircunifltancc  tltnt  when,  from  thu  abvuirlilii'S  and  cor- 
raptiom  «ccun)ula<<Hl  around  tliein,  nntionnl  enyiU  have 
foUcQ  into  general  diii(:re<lit,  ending  in  indifierentigm  or  < 
poeUivo  denin],  there  has  alwaj^s  by  and  by  nriwn  a  rc-as»«r-  , 
tion  of  them:  if  not  tho  snmo  in  funn,  still  the  same  in^ 
OMoneo.  l'hu<i  t)i«  uiitvormlity  of  religions  idcM,  their  in- 
dq*'ndeiit  evnliition  among  different  primilivo  i»cc«,  and 
iheir  gn-al  ritality,  unite  in  showing  that  their  source  must 
he  dc<-p-anitc<l  instead  of  snparflctal.  In  other  words,  wa 
are  obliged  to  admit  that  if  not  supcmaturally  derived  as 


< 


SRUOION   AXD  SaRXCR. 


10 


tlie  majority  contend,  tite;  mnxt  bo  derived  out  of  homan 
oxpcrieoces,  slowly  accumulated  and  wiganixcd. 

Sliould  it  be  onortod  tluit  religious  Heat  ore  products  of 
the  nligioos  nMilimvnt,  wUicli,  to  utikfy  itwlf,  prompta 
uiiDi^^uuttions  that  it  aftervardA  projects  iuto  tiio  rxteriuil 
wurld,  ttod  by  uud  by  mi«takc«  for  rvttlitios ;  the  probli.'m  ii 
sot  Kilrod,  but  only  romorod  further  back.  Wiuitbcr  tbo 
trish  is  futlwr  to  tbo  tliougfat.  or  wbother  sentimeDt  and  idui 
have  ft  common  gi-nosis,  there  equally  ariaoe  tbo  queetioo — 
^Vb«nco  comes  tbo  ecntimont  ?  Tlmt  it  is  ft  coDstitneDt  in 
Ri&n't  nature  in  implied  by  tito  h\-])othoaia ;  aiid  canuot  in- 
deed bo  denied  by  thoee  who  prefer  other  bypoUieeee.  And 
if  the  reli<^oua  sentiment,  diKpbycd  liubituully  by  tbo  majority 
of  niniikind,  and  ocoftsiomdly  aroused  even  in  thoeo  Mcmingty 
devoid  of  it,  must  be  claned  among  human  emotioni,  wo 
cannot  rationally  ignore  it.  We  arc  bound  to  oak  its  origin 
and  its  function.  Here  is  an  attribute  nbich,  tofay  tbo  least, 
hriii  lutd  nil  pnnmious  inSuetiec — which  hiu  phiywl  u  con* 
■tpiruous  [Mtrt  tliroughout  the  entire  post  as  far  bock  as 
history  records,  aud  is  at  present  the  life  of  numerous  insti- 
tutiixiM,  ihu  Btiinulu*  to  jwrpctuol  controrcruca^  and  tbo 
ptDtnpIrr  cf  counllcM  daily  arliono.  .iVny  Theory  of  Things 
whieh  liiki'D  no  aocoivit  of  this  attribulo,  must,  then,  bp  ex- 
ti^mi'ly  deft^tiTC  If  with  no  other  m'W,  still  as  u  question 
ill  philompliy,  vt  an  voUed  cm  to  aay  what  this  altributo 
mi'iina ;  and  we  cannot  decline  Uie  task  without  confessing 
our  philosophy  to  be  incomjieteiit. 

Two  Kuppoaittons  only  ore  open  to  ua :  tlio  oiio  that  th«  i 
feeling  wbiuh  responds  to  religious  idcn^  rosultod,  along  with 
all  other  human  focultii's,  from  an  act  of  special  creatiuu  ;  (he 
other  thmt  it,  iu  comtnou  witli  the  rest,  arose  by  a  process  of 
«i-olutioD.  If  wo  adopt  the  Gnt  of  theso  altcmatiros,  oni- 
vorsally  occoptod  by  our  ancestors  vui  by  the  immcosc 
majority  of  our  conlemporancs,  the  matlcr  is  at  once  set^lcd : 
UttD  ti  directly  endowed  with  tho  rdigioua  feeling  by  a 
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crattor ;  and  to  Uist  creator  it  designedly  neponds.  If  we 
adopt  the  accocd  allematiTei  than  w«  an  met  by  tlio  qitotitloua 
— ^^1lst  aro  Uie  circamstaneoa  to  vluch  the  geoceis  of  the  te- 
ligwusfcclbgiadue?  and — What  u  its  office  ?  Wearcbound 
to  ODtcrtoui  thcM  qiMStiona;  and  vo  are  bound  ta  find 
anenren  to  them.  Conaidering  all  facullicA,  as  we  must  ou 
tliia  suppoeitioo,  to  iccult  from  accumulated  modifications 
caused  by  the  interconno  of  the  or^gonism  vith  its  eaTiron- 
meat,  wo  are  oblig«d  to  admit  that  then  coist  in  tho  cnviron- 
meut  certain  pliouomcna  or  conditions  which  have  determined 
tho  growth  of  the  feeling  in  quesUon ;  and  so  are  oUigod  to 
admit  tliat  it  is  as  normal  as  any  other  bculty.  Add  to 
which  that  as,  on  the  hypothesis  of  a  dcvolopoicut  of  lower 
forms  into  higher,  tho  end  towards  which  llio  progrcasiTe 
changes  directly  or  indircotly  teod,  must  be  aduptatioa  to 
the  rcquircmcuta  of  existence;  we  are  also  forced  to  infer 
that  tliLi  fctliug  is  in  some  way  conducive  to  human  welfare. 
Tlios  both  altemativea  contain  tho  same  ultimate  implication. 
M'e  must  conclude  that  the  religious  sentiment  is  either  di- 
rectly created,  or  is  crcutod  by  the  slow  action  of  untural 
causes ;  and  whichever  of  thoe  conclusicms  wo  adopt,  requires 
us  to  treat  tho  n^gious  sentiment  with  rcspoct. 

One  other  ctHudderatiou  should  not  be  ovcrlocJced — a  oon* 
sidemtion  which  stodenls  of  Science  more  especially  need  to 
have  pointed  oat.  Occupied  as  such  are  vrithcstublished  truths, 
and  accustomed  to  regard  tilings  jtot  already  knon-n  as  things 
to  be  hereafter  discorcrcd,  tbcy  arc  liable  to  forget  that  in- 
formation,  however  extensive  jt  may  bcoomo,  can  never  satisfy 
inquiry-.  Positive  knowledge  do««  not.  and  never  can,  fill 
ttho  whole  region  of  possible  thought.  At  the  uttermost 
mch  of  disco%'cry  there  arises,  and  must  ever  oriso,  the  ques- 
tion—'Wliat  lies  beyond  f  As  it  is  imi>ouiblo  to  thiitk  of  a 
limit  to  space  so  as  to  exclude  the  idea  of  space  lying  outside 
that  limit ;  m>  we  cannot  conceive  of  any  exphumtioo  profotuid 
enough  to  exclude  the  question — What  is  the  explanation  of 
that  explanation  ?    Begardlng  Science  os  u  gradually  iueroaih 
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tag  eplicre,  we  nuy  toy  ttint  crory  addition  to  its  surlBoe 
does  bat  bring  il  into  wider  contact  vrilli  HurTOuuding  ncactcnco. 
There  miut  over  rtiDnin  therefore  two  antitlietiGul  muclc*  uf 
mental  action.  Throughout  uU  future  timo,  a»  now,  the 
htimon  tmad  may  occupy  itwlf,  not  only  w!lH  asccTtauicd 
lihenomciia  and  titcir  relations,  but  oUo  with  tliat  tin* 
ainod  soiuetbiug  which  phenom«na  and  tlieir  rcla* 
iQs  imply.  Ilvfico  if  knowIiMlgo  cannot  nionopoli:i« 
nscioiiKiics* — if  it  luuit  always  continue  pcia-iililo  lor  the 
mind  to  dwell  upon  that  which  ImnsceDds  ktiowlcdgo ;  tlMO 
ibora  can  never  ccoso  to  bo  a  plaoo  for  something  of  the 
tuiturc  of  lU-Iigiun  ;  since  Religion  ooder  all  ita  fonns  ia  lU^ 
tinguished  from  everjlhing  «Uo  in  thta,  tliat  ita  subject 
mutter  in  tlmt  ■wbiuh  I)US!<«  the  Rpbi>ni  of  experience. 

Thus,  howcvi^r  untenable  may  be  any  or  all  the  existing 
nJigious  oroods,  however  gross  the  absurdities  ossociutod  with 
tbem,  liowevvr  irrational  tlic  arguments  oat  forth  in  their  de- 
fence, wo  must  not  ignore  tlie  verity  which  in  ull  lilctdihood 
lies  bidden  within  them.  The  goncrul  prulxibility  that  widely- 
ipmd  beliefs  are  not  a1»o1u(ely  baseless,  is  in  this  case  on* 
forced  by  a  farther  probability  duo  to  the  omnipresence  of 
the  belief.  In  the  existence  of  a  religious  sentiment,  what- 
ever bo  its  origin,  we  have  a  second  evidence  of  great  ttigniii- 
cancc.  And  u.t  in  tliat  nescience  whicli  must  ever  mnain  ibo 
antilhcBts  to  science,  there  is  a  sphere  for  tlie  oxcrcUe  of  thia 
Bi>ntitiii-iit,  wo  find  a  tliird  genoml  Curl  of  lilco  implication. 
W'f  limy  bo  sore  therefore  iiaX  n-ligions,  though  oven  none 
of  them  be  actually  true,  are  yet  uU  adumbrstions  of  a  truth. 

i  5.  As,  to  the  relipous,  it  wilt  »ceta  ubmird  to  Mt  forth 
any  jiutificution  for  Religion  ;  so,  to  the  scicntiiie,  will  it  seem 
inbauid  to  dcfi-nd  Sc^icnce.  Yet  t^i  do  tho  Lwt  is  certainly  as 
ful  ns  to  do  I  be  firaU  If  there  exists  a  dass  who,  in 
contempt  of  its  follies  ond  disgust  at  its  corruptions,  have 
contnuitod  towards  ll/iligioii  a  repugnance  wliich  makes  tlio.n 
overlook  lliu  fundauiciital  verity  contained  in  it ;  so,  too,  is 
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Uiere  a  cluss  ofietidod  to  mich  a  degivo  by  tho  dwtnieU) 
crilicinns  raeti  of  tcKiiico  mnlfo  on  (Uo  religious  teocta  Hmf . 
regard  aa  eflsenti«],  that  tlivv  linvv  ncqtiirvd  a  Btron^  prejudtce  ' 
DgoiuBt  Scicnco  in  ^ncrat.  They  are  not  prcjiorcd  witlt  my 
avuwod  rciisons  for  tbcir  dulikii.  TWy  bavfl  simply  a  re* 
in«inI>ranco  of  the  rude  sluikra  which  Science  hu  given  to 
many  of  their  cherished  convictions,  and  a  fluspic-ioii  tliiil  it 
may  perhaps  evontuiUly  uproot  all  they  regard  m  sacred ;  nod 
lieiiec  it  pix>duccs  in  tlicm  a  ocrlidii  inarticulntu  tircnd. 

"What  is  Science  f    To  see  the  absurdity  of  the  prejudioft  | 
ngniiist  it,  we  need  only  lenuirk  tliiit  Science  Is  simply  a 
higher  dovckpmmt  of   commuii   ktiuwlcdgo ;  and  thut  if 
Science  ia  repudiated,   all  knowledge  must  be  repudiated 
along  with  it.     Tlio  extnomcat  bigot  will  not  suspect  any 
luirm  in  tho  obscrvntion  tliat  the  sun  rues  curlinr  wtd  seta ' 
later  ia  the  summer  than  in  the  winter;   but  will  rather 
consider  such  an  olwcnrntiun  as  a  oaoful  aid  iu  fulfilling  tiie 
duties  of  life.     Wdi,  Avtronoroy  is  an  organized  body  of 
similar  obscmiliww,  made  with  greater  nicely,  extended  to  a 
larger  number  of  obj<!Cta,  and  so  analysed  os  to  disdoso  tlie 
roul  umuigcmcuts  of  tho  beuvcns,  and  to  diiqxil  our  fidso  con- 
ceptions of  tliciu.     Tiiut  iron  will  rust  in  valcr,  that  wood 
will  bum,  that  luiig  kept  viands  become  putrid,  the  most; 
timid  st-cturiiin  will  touch  without  tiliinn,  tt»  things  UM;ful  to , 
be  known.     But  tJicse  are  chemical  truths :  Chemistry  is  a 
Fyst'-'intnlize.^  collcctiun  of  such  facts,  asocrtoined  witb  pre*' 
rJMoii,  mill  m  eliuvitiul  and  gvnomlizod  as  to  cmiblc  va  to  saj' 
wiih  ocftuiitty,  coiiecrning  eadi  simple  or  compound  subettnce, 
what  change  will  occur  in  it  under  given  cotidiliuiis.     And 
thus  is  it  nilh  all  the  sticnces.     They  sevcruU}'  giTminatnl 
out  of  the  cxjicrienccs  of  daily  life ;  insensit)Iy  as  lliey  grow 
th'-y  dmw  iu  mmiter,  more  numerous,  and  more  complex, 
exjwriouoes;  and  amung  tLcso,  Uicy  ascertain  laws  of  do- 
pcudcnco  like  those  which  make  up  our  knowledge  of  the 
most  familiar  objects.      Nowhcro  is  it  poniblo  to  draw  a  line 
ly — bore  Science  begins.     And  as  it  is  tlic  functioD  of 
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oomiuon  obacn-atiou  to  serve  for  Uio  giudanceoT  conduct ;  no, 
too,  ia  the  guidance  of  conduct  ihc  oflioc  of  iJio  numt  rocoudite 
and  ub«lTOcl  LUf^uiHc*  of  Scionra.  lliraugh  tlic  coiuitksss  in- 
duittritd  proocosoa  and  llio  tiu-ious  modes  c^  looomotion  which 
it  has  ginn  to  tu,  Physica  ragulntea  more  ooinplptrly  our  »ocud 
life  thail  don  bin  ncquiuntiuicio  with  tht;  propi^rlira  of  aur- 
roundinp  bodice  n^gulote  Uto  life  of  the  aarage.  Anatomy 
and  Physiuloj^',  (hrunf^h  their  effects  on  tlicproctioo  of  inodi- 
cinc  and  liyipcnc.  modify  our  ftctiooH  almost  a»  much  m  doua 
our  Bcquaintaaoo  irith  tho  ovUa  and  benefita  which  common 
enviromng  a^ncic«  luur  prodtic^  on  otir  boitiitt.  All  Science 
is  prcvigiou  ;  und  oil  pniviiiiun  ultimiit^lr  aids  il-*  in grcutvr  or 
Ic«  decree  to  achieve  the  good  and  avoid  the  bod.  As 
certainly  lu  tho  pcrtvpliun  of  on  objin:!  lyin^  in  our  puth 
warns  us  UguiiiHt  Htuinhliiig  over  it ;  wti  cvrliiinly  <l»  tlioso 
noro  complicated  and  subtle  pcrccptiona  which  cotulitntc 
Science,  vram  ue  a-jruinst  Ettimhling  over  in(crvoningobetocle§ 
ill  the  puntiit  of  our  diKtant  ends.  Tim*  l)<?ing  onu  in  orif^u 
and  function,  tlio  stmplcat  tonaa  of  cognition  and  the  mmt 
i-umplex  muat  be  dealt  with  alike.  VTo  are  bound  in  con- 
a^mey  to  reccdTO  th«  widost  Icnowlcdgo  which  our  fiicullicti 
can  reiKh,  or  to  reject  along  with  it  that  narroir  knowludge 
poosewed  by  all.  There  is  no  li>;ri<^  alternative  bctwrwn 
ftcoepting  our  intelligence  in  its  entiroiy.  or  nqnidiating  otvn 
that  lowGRt  inlclligcnco  which  wo  {nmscw  in  ootnmon  with 
brutea. 

To  ask  the  quntion  which  more  immediately  concerns  our 
Brgumnit— whether  Sdonoo  is  substuiitially  true  ? — is  mnrh 
Uboiuking  whether  tho  mm  gives  light.  And  it  ia  bocause 
they  are  coosctous  bow  undcniaUy  valid  are  most  of  its  proposi- 
ttODS,  tbnt  the  llii-ologic-ol  party  regard  S<^^icnco  with  so  much 
aociut  alarm,  lliuy  know  that  during  the  two  tltoiuaad 
years  of  its  growth,  oonui  of  its  larger  divisions— mathe- 
matics, phj'sics,  astronomy — have  boen  subject  to  tho  ri- 
goruuA  critioism  of  luccenivo  genoraliona ;  and  have  notwitfa. 
etundiiig  b«ooaM  ever  moi«  flmly  estaUislwcL    They  know 
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tbatf  unlike  nuuiy  of  iliwr  own  doctrines,  vliU-'li  irere 
iiiiivurmlly  roceivod  but  hiivo  age  W  ago  boon 
fi'ujueiitly  cillcil  i»  <ju(»li<in,  the  iloulriiiea  of  Science,  at  first 
rotilitiod  to  a  hv  ficattcrod  iuqiilrars,  htiro  bocn  slowly  groir- 
ing  Into  gwnorol  acceptation,  and  aru  now  in  grt^tt  part  ad- 
mitted w  beyond  dispute.  Thoy  knovr  thiit  men  uf  tic'icncn 
tiiroughout  tlio  world  subject  oucli  olhor's  n.'Aulls  to  the  most 
teotcliin^  examiuation ;  and  that  error  ifl  mercilessly  cx[ 
and  rejcictod  as  coon  m  discovered.  And,  finully,  itiey  kiio 
that  slIU  more  conolusive  IcKtimony  ia  to  be  found  in  the 
iaily  TvrifKuilion  of  scientific  predictions,  Hiid  in  llic  iicrcr- 
OtMtsing  triuiiiplis  of  those  urltt  which  Sc'i<*nce  guidi^. 

To  rcgnn)  with  alieuution  tliat  which  has  such  liigh 
orodcntttjs  U  u  folly.  Thou>^h  in  the  lone  wltidi  many  of 
tfaa  scientific  adopt  towanU  lh<'m,  the  d<;fcndi'ra  of  lloUgioa 
may  iind  koiuc  excuse  for  this  uliciiiition;  yet  the  excuse  is  a 
very  insuHu-iuiit  «iie.  (hi  the  hide  of  Scii'iicu,  as  on  their  own 
side,  they  inu«t  admit  that  Bbort-couiiugs  in  the  advocates  do 
not  tell  eescntioUy  aj^iost  that  which  is  advocated.  Sciunoo 
mail  bo  judged  hy  itwlf ;  and  so  jmlged,  only  the  moat  jjer- 
TLTtt-d  tntelloct  can  fail  to  6oo  tliat  il  ia  worthy  of  oil  pevexouco. 
lie  there  or  be  tlicrc  not  any  other  revelation,  we  havo  a 
veritable  revelation  in  Science — a  coulitmoua  disclosure, 
throuf^h  the  inU'Uigoiico  with  which  we  are  endowed,  of  tlio 
4»tablishod  order  of  the  Unircrao.  This  disclosure  it  is  the 
duty  of  cverj'  one  to  rcrify  as  fhriui  in  him  lies ;  and  liaving 
verified,  to  receive  with  all  humilitr. 


S  6.  On  both  sides  of  this  great  oontrover^,  then,  truth 
must  exist  An  unbiassed  consideration  of  its  genenil  upocta 
ffircos  us  (o  eonehiilo  that  Religion,  cv«iywhcro  proscitt  us  a 
wtrfl  running  through  the  warp  of  human  history,  expnsMS 
fiome  etcnml  bot;  while  it  is  almost  a  trui«m  to  xuy  of  F^ioiic« 
that  it  ia  on  organiscKl  mass  of  fucts,  cwr  growinj;;,  and  ever 
being  nioro  completely  piinlicd  from  crrom.  And  if  both 
liitve  bftaea  in  iho  realitv  ol'  things,  then  between  them  tbom 
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moat  bo  a  fundamcnlal  hannony.  It  is  an  incrcdlUo  hyya. 
tliCKis  that  ihoTc  on  two  orders  of  trutfa,  in  absolute  oiid  ever* 
lo-iting  vjipoAition.  O&ly  on  Muno  Maniclican  Ihoorj*,  which 
among  oursdvna  no  one  dares  Ofwnly  avow  hon-oror  much  hia 
Ixlicfs  may  bo  laint«d  by  il,  is  such  a  Buppositioa  even  cod< 
(-i'!val}K  Tlinl  Itcligiou  la  divine  and  Soionoe  diaboUnI,  is  a 
propoaition  wliivU,  tJiough  iiRpU«d  in  many  nckricnl  deebma< 
Hon,  not  the  most  rebcment  fanatio  can  bring  Iiimself  dts- 
tiuclly  to  BKtOTt.  And  whorrer  docs  not  nmcrt  tliis,  munt 
admit  that  under  their  soeining  Butagonism  ticfl  hiddvit  mi 
ratira  agreement. 

Ktulx  tid^  thorcforc, ha«  to r«cognixo  Iho  chuma of  tho  otlier 
as  sloudiug  for  trullis  that  are  not  to  be  ignored.  Ho  who 
contemplates  tlie  Universo  Trom  the  religrious  point  of  view, 
must  learn  to  aoo  that  litis  nhii-lt  vro  cull  Scicnco  is  ono  con- 
•titueat  of  the  grcut  whole ;  and  oa  such  ought  to  bo  rrgnnlvd 
nntli  a  acnttmeat  like  that  which  the  remainder  excites. 
^Vhile  ho  vho  contemplates  tho  nuiversa  from  the  scieiiliBo 
point  of  riew,  most  learn  to  too  tlint  Uus  wliich  we  call  Iteli* 
gion  is  similarly  a  oonsUtiiont  of  tho  gmt  whole ;  and  being 
bucli,  must  be  tmted  as  a  subject  of  science  with  no  muro 
prejudice  than  any  other  reality.  It  bclwrea  each  party  to 
Htn\'o  to  understand  tlio  other,  with  tho  conviclioa  tliiit  tho 
oilier  has  somuthing  norllty  to  be  understood ;  and  with  the 
conviction  tliat  when  mutually  recogtuzcd  this  sometliing 
will  bo  tho  basis  of  a  complcto  rccoacilinlion. 

How  to  Und  Uiis  sometliing — how  to  rcconcilo  tliem,  thus 
becomes  the  problem  which  wo  should  peraoveringly  try  to 
nolve.  Xot  to  reconcile  them  in  any  makeeluft  way— iiot  to 
liud  one  of  those  compromises  we  hear  from  time  to  timo 
proposed,  which  their  proposers  must  secretly  feel  are  arti- 
ficial ood  temporary ;  but  to  arrive  at  Ui  e  terms  of  a  real  aiu 
permoQttnt  pooeo  between  them.  The  tiling  wo  have  to  seek 
out,  Is  that  ultimate  truth  wliich  both  viU  axow  with  abso- 
lute sincerity — with  not  the  remotest  mental  reservation. 
Titert*  ahoU  bo  uo  conoossiou— no  yielding  on  either  sidv  ol 
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Mmclliing  tluit  will  hy  and  by  bo  nauicrtcd  ;  but  tho  conniao 
gix>tiii<l  on  u'liich  ttioy  nuxt  atiall  be  ooe  wliicli  each  will 
maintain  for  ilsclf.  We  tiave  (o  discorcr  aouie  fundninentnl 
VL-rity  wliieli  Itcligioa  will  assert,  with  all  pos&ible  einpba«i(i, 
in  llitf  ulwtiKw  of  SciorKW ;  and  which  Sci«n«c,  with  all  poesible 
offlphasis,  will  assert  in  the  abmnco  of  Itoligion — eome  fuiula- 
muutul  verity  in  Ihc  defence  of  whii^  euch  will  flad  the 
other  ila  ally. 

Or,  changing  the  point  of  view,  our  aim  must  be  to  co- 
ordinate the  seemingly  opposed  conNnclioni  which  ItcligioQ 
and  8cicnoo  omhody.  I-'ruin  (ho  coidcuceiico  of  antAgnniat 
iiiciw,  each  containing  ita  portion  of  truth,  there  always  aritc* 
ft  higher  dcvt-lnpmeut.  As  in  Geology  when  the  igneous  and 
aqueous  h^-polheses  were  united,  a  rapid  advance  took  pkce ; 
aa  in  BiKlo^y  wo  are  begimiing  to  progress  through  the 
fu«ii)n  of  the  doctrine  of  types  with  the  doctrine  of  odapto- 
tions;  as  in  Psychology  the  orrcsled  growth  recominonccs 
now  that  the  disciples  of  Kant  and  those  of  Jvocko  have  both 
their  riows  recognized  in  tho  theory  that  organized  ex- 
periences produce  forms  of  thought ;  ta  in  Sociologj*,  now  tliat 
it  is  bt^iiining  to  u.-wuine  a  posilivccliaractcr,  wclind  a  rvcog* 
nition  ot  both  the  peirty  of  progress  and  the  party  of  order,  aa 
each  holding  a  truth  which  forms  a  needful  complement  to 
(hat  hold  by  tlio  other ;  »o  mti.tt  it  bo  on  a  gninder  scale  with 
lluligion  and  Science.  Here  loo  we  must  look  for  a  conception 
which  combines  the  conclusions  of  both  ;  and  here  loo  we  may 
expect  iitii>ortuiit  results  from  their  combination.  To  on- 
durstond  how  IScicnco  and  Itelig^on  express  opiiosito  sides  of 
the  same  fact — the  one  its  near  or  visible  side,  and  the  other 
iUt  remote  or  invisiblo  sido— this  it  iswhicli  we  must  attempt; 
and  to  achio^'O  this  must  profoundly  modify  our  gerioral 
Theory  of  Tilings. 

Alrcafly  in  tho  forv^tng  pages  the  method  of  socking  such 
a  reconciliation  liiii  boon  vaguely  fori'sltiidowed.  Dcfuro  prov 
eci:ding  further,  however,  it  will  be  well  to  treat  tho  queslion 
of  uulhod  tuon;  doButtcly.     Tu  tlud  thai  truth  in  whiuh 
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n«ligion  and  Scieaoe  coolMce,  vo  miMt  know  b  witat  di- 
ri.'utuiu  to  look  for  it,  and  what  kind  of  IruUi  it  is  likely 
to  bo. 

g  7.  "Wo  liarc  found  d  priori  reason  for  bdicviiig  that  in 
all  rrligiona,  eren  tlio  rudcul,  thero  Ucs  hiildon  a  f\indainiental 
verity.  '\Vc  liavo  Jiifc^rrM  llmt  thi*  fuiidumcntol  verity  ia 
that  clement  commoQ  to  all  rcligiooa,  which  rcmaina  after 
their  discordant  poculiaritio*  have  been  mntnally  cancelled 
Aiui  WD  Itavo  further  infcrrc-d  that  thin  dement  is  alioott 
ccrtaiu  to  be  nioro  abatract  Uian  any  cunvnt  rtltgioua 
doctrine.  Hovr  it  ia  manifest  that  only  in  aomo  highly 
^wtmet  propmitiun,  caa  Bcligion  and  Science  find  a  cvinmon 
ground.  Xcilher  BUoh  iogaaa  as  tliose  of  the  iriuitariaii  and 
unitarian,  nor  ony  eucb  idm  aa  that  of  propitiation,  conunoii 
though  it  may  be  to  all  rvligtoni,  can  Bcrre  as  the  dL-siml 
baiia  of  agreement ;  for  Scienoo  cannot  recognize  bcliefa  liko 
these :  tliey  lio  keyotkl  ita  sphere.  Uenco  we  loo  not  only 
tliut,  judging  by  unulugy,  the  caaeutiid  truth  coiiluiued  iii 
KcUgion  isUiat  most abstractclemcotpcrrodittg  all  ita  forms; 
but  aliw  lltat  tltis  moil  iiluiract  vlemvnt  is  tho  only  ono  in 
which  It(.-ligiun  is  likely  to  agree  with  Solcnoe. 

Similarly  if  we  begin  at  the  other  end,  vkl  inquire  what 
Ecientifiu  truth  con  unite  Science  and  Religion.  It  is  at  oiice 
manifest  that  Ileiigion  can  lake  no  cognii&nce  of  spceial 
scientilio  doctrines ;  any  mora  thuu  Scicnoo  can  take  cogni- 
zancR  of  siwdol  n^lij^ousdoclrincs.  I'he  truth  which  Sdeooo  ' 
asserts  and  Iteligioii  iiuIontM  cannot  bo  one  funiished  by 
mathematics ;  nor  can  it  bo  a  physical  truth ;  nor  can  it  bo  n 
truth  iu  ohontislry :  it  cannot  be  «  truth  bolongmg  to  any 
particular  science.  No  generalization  of  the  phenoroena  of 
space,  uf  time,  of  mailer,  or  of  force,  can  bti«omo  a  Ri-1!gieus 
conooption.  Such  a  oottception,  if  it  anj-where  exuts  in 
Science,  must  be  more  general  than  any  of  these— must  bo] 
one  underlying  all  of  ihem.  If  thcro  be  a  fact  which 
Sdcnce  recognixca  in  oommoo  with  BeUgion,  it  must  be  that 
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Tuct  from  which  tlio  Mveml  hruschca  of  Scicnco  dlvorge,  u 
from  Ui«ir  common  root. 

iV»amiug  thoD,  that  siDce  these  two  great  realitiM  uro 
I'onstitucnta  of  Iho  umo  mind,  and  rcapond  to  different  aspccta 
of  the  Bamo  Univeree,  thcro  muHt  bo  a  fundiinn-iital  harmony 
iKrtvrtcn  them ;  wo  boo  good  retison  to  conclude  that  l!n^  inoitt 
ubelract  trutli  contained  io  Religion  nnd  tho  most  abstract 
trulli  contained  in  Science  ninst  bo  the  one  in  which  the  two 
cooltace.  llie  larg(!«t  fact  to  bo  found  within  our  nteiitul 
range  must  be  the  one  of  which  wo  arc  in  (ccircb.  Uniting 
these  po»tivo  and  negativo  poK-^  of  human  thought,  it  mvut 
bo  the  ultiuinto  CmI  in  our  intolUgcnco. 

§  8.  Before  proceeding  in  tho  search  for  tliis  common 
datum  let  mo  bc«p«ik  a  liltle  patience.  Tho  next  throe 
chuptcn.  Betting  out  from  <liffcrout  poiut«  and  convorging  to 
tho  same  conclusion,  will  be  compant lively  unattractive. 
Stuilonts  of  philosophy  will  find  in  them  much  that  is  more 
or  loas  fomiliiir ;  and  to  most  of  tliotc  who  arc  unac({uaiutvd 
with  tlic  literature  of  modem  metaphysics,  they  may  pro\'0 
somewhat  dilhcult  to  follow. 

Our  argument  however  cannot  diitpeDso  with  theso  dinp* 
low;  and  the  greatness  of  the  question  at  issue  jualiiica  even 
a  heavier  tas  on  tho  reader's  attention.  Tho  matter  isouo 
w)iich  concornn  coich  and  all  of  u»  more  than  any  other  matter 
whatever.  Though  it  atfccts  us  little  in  a  direct  way,  tho  view 
wo  arrive  at  mu>t  iudircclly  affccl  u»  in  iill  our  rcb lions —muni 
determine  our  conception  of  tho  Universe,  of  Life,  of  Uuman 
Nature — mutt  influence  our  ideas  of  right  and  nTong,  luid  ao 
modify  our  conduct.  To  reach  ttint  point  of  view  from  wltich 
the  Bceming  discordance  of  licligion  and  Science  disappears, 
Olid  the  two  morgo  into  one,  must  causo  a  revolution  of 
thought  fruitful  in  beneficial  consa^uonocs,  and  must  Biuelji 
bo  worth  an  effort. 

Iluro  ending  prelimiiiariw,  let  US  now  •ddr«M  gutmItc*  I 
tkia  all-imporlant  iuijuiiy. 
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]|  &,  WiEKX,  on  the  sca-ftlioro,  ve  note  bow  the  hnlls  of 
dUtAnt  vcnels  aro  hidden  bvloiv  Uio  horiKon,  and  liov,  of  Mill 
remoter  Teasels,  only  tlie  uppermost  sails  are  visible,   ire 
realize  vilL  tolcmblo  clcamc«s  the  slight  curvature  of  that 
portion  of  the  tea's  suriUoa  which  lies  before  ii*.    But  wIk'O 
we  seek  in  imaffinalion  lo  follow  out  this  car^'ed  surface  ns  it 
actually  exists,  slowly  bending  round  until  all  its  mcridiAnflj 
meet  in  a  point  eight  thousand  miles  below  our  feet,  we  findi 
onrscIvM  utterly  batH^J.     '^Ve  cannot  coneetve  in  its   rralj 
form  and  magnitude  even  that  small  segment  of  our  globe 
which  oxtciuli  •  hundred  miles  on  every  side  of  us ;  muk-h 
leas  the  globe  as  a  whole.     The  {»eoe  of  rock  on  which  we 
stand  can  bo  mentally  reprosented  with  somdhing  like  com- 
pIcti'DOM :  wo  find  ourselves  able  to  think  of  ita  top,  its  stdci^  I 
and  ils  unrler  surface  at  the  Kune  time ;  or  so  neoriy  at  the 
same  Lime  that  they  seem  all  prosoDt  in  conscioamess  (ogother; 
and  so  wo  can  form  what  we  call  a  cenocption  of  the  rook. 
But  to  do  the  like  with  the  Earth  we  find  impoasiblo.     If 
CYon  to  imagino  the  antipodes  as  at  that  distant  place  io 
•pace  which  it  actually  occupies,  is  beyond  our  iMwer ;   muolil 
more  boj'oiul  our  power  must  it  bo  at  tho  same  time  to 
tmagine  uU  other  remote  points  on  tho  Earth's  surface  aa . 
ia  their  atlual  plaeos.     Tet  wo  linbiluolly  s]>eak  as  thought 
we  hod  an  idea  of  tlie  l-^arih—as  though  we  could  think  of  it 
in  the  same  way  that  we  think  of  miaor  objoctB. 
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Wbat  coiiccption,  then,  do  we  form  of  it  P  the  reaJer  mnjr 
Euk.  That  its  name  calls  up  in  u«  somo  state  of  coasciousiiees 
t*  unqncMioDablo ;  and  if  tliis  slate  of  conscionaness  is  not  a 
coDoeption,  properly  ao  called,  wliat  is  it  ?  Tho  answer  seoins 
to  be  lltiti : — 'Wo  liuTv  Iciirnt  by  indirect  mcUiods  that  the 
ICurlti  ia  a  ipherc ;  we  have  formed  modela  npproximat«ly 
rcprMonting  its  shnpo  and  tlio  distribution  of  its  parts ; 
geDcroUjr  when  tlio  Kiirtli  is  roferrod  to,  wecitlier  tliinlc  of  an 
indefinildy  extended  mnsa  bcnoatli  our  ftct,  or  elw,  leaving 
out  tbo  nctuid  Eurtb,  vrc  tbiulc  of  a  body  liko  a  torr«strittI 
globe ;  but  wliou  wo  tteck  to  imagine  llio  Knrtli  as  it  really  is, 
wo  join  tticwo  two  ideas  as  well  as  wo  can — aucH  pcrocption  us 
our  eyos  giw  us  of  tlio  tlarth'ti  surface  we  cotiplu  with  tlio 
oonooplioQ  of  a  flj>bei'c.  And  thus  wo  form  of  the  EoHh,  not 
a  coiicfptiou  properly  so  callc'd,  but  ouly  a  symbolic  concept 
tion." 

A  lari^  proportion  of  our  conoeptions,  including  ■Udtopi 
of  much  gciioruIilY,  are  of  this  order.  Great  mignltadMb- 
grcat  duration!),  gn.'at  numlMrs,  am  nono  of  thorn  actually 
oonceircd,  but  am  all  of  thorn  conoeired  mora  or  lees  qrmbol> 
ically ;  and  so,  too,  are  all  those  classoa  of  objects  of  which  we 
predicate  some  common  fact.  AVlien  mention  is  made  of  any 
iiidiviiluiil  mau,  a  tolcrubly  camplotu  idea  of  him  ii  formed. 
If  the  f^uuily  he  belongs  to  be  spoken  of,  probably  but  a  port 
of  it  will  bo  loprcsentod  in  thought :  undor  tho  necessity  of 
attending  to  tliat  which  is  naid  about  tho  fuinily,  wc  rcalizo  in 
imagbation  only  its  most  important  or  familiar  members, 
and  JKUS  over  tbo  rc«t  with  a  nascent  conscieumcsa  which  wo 
know  could,  if  rcquisito,  be  moilo  complete.  Should  aome- 
thing  be  remarked  of  tho  class,  say  farmers,  to  which  this 
family  belongs,  wo  neither  enumerate  in  thought  all  the  indi- 
viduuld  contained  in  the  clan,  nor  beliere  that  we  could  do  so 
if  reijuired ;  but  we  ore  content  with  tokbg  some  few  samplw 
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of  it,  and  nnnvmlicriiig  Uint  tlino  could  bo  imiofinitoly  mul- 
tiplivd.  Siij>[)OHing  llio  subject  of  u-Iitcli  witocthing  U  proAi- 
cated  bo  Englislimcn,  tbo  atisnrcrin^  state  of  consciouaneu  is 
a  Brill  mora  inadequate  rcprcscntatiTO  of  tlio  roalily.  Yet 
mora  remote  is  tlio  Ulicncas  of  tho  thouglit  to  ilia  thing,  if 
riHoronce  bo  made  to  l^uropoona  or  to  huinaa  boinga.  Aiul 
H-licn  wo  ootno  to  propositions  conocniing  tho  namitmlia,  or 
ooDOoniisg  tho  wbolc  of  tlio  Y«rt«brata,  or  ooDocniing  wiimala 
in  geoeral,  <»■  conccmingall  organic  boingn,  the  unllkeiiefla  of 
our  oonc«p4iona  te  tbe  objects  named  readies  its  oxtxeiuu. 
Throiigliout  which  series  of  initancca  wo  boCj  that  at  Hut 
number  of  objects  grouped  togdhcr  in  tliouglit  ineraoNfl,  tho 
concept,  formod  of  a  fov  typical  nrnplc!!  joiitod  with  tho 
notion  of  multiplicity,  bccmnos  luoro  and  more  a  merv  symbol ; 
Bol  only  bocauM  it  gradually  ccasca  to  roprcscnt  the  siw  of 
tho  group,  but  also  hccauM  as  tho  group  grows  moro  hdoro- 
geneons,  lite  tyiitcnl  samples  thought  of  arc  less  Uko  tlw 
•remgo  objixrts  which  tho  group  contains. 

This  fonaiilton  of  symbolic  oonocptioni,  whtL'h  iiiovitnbly 
arise*  OS  we  pa«s  from  small  and  concreto  objocts  to  large  mA 
te  diKrete  one*,  is  montly  a  very  tucful,  nud  indeed  necessary, 
procsM.  When,  instead  of  flings  whose  atlributM  can  bo 
telorably  well  united  in  a  single  state  of  conecioumees,  we 
havo  to  deal  witli  thtoj^  wlioao  attribatc*  are  too  vast  or 
Dumenms  to  bo  so  united,  ve  must  either  drop  in  thought 
part  of  their  ottributos,  or  eUe  not  (hink  of  thorn  at  itll — 
either  form  a  more  or  loss  8)'rabolio  conception,  or  no  coiivcp* 
tiauL  We  must  predicate  nothing  of  objects  too  great  or  too 
iDultitudiooos  to  be  mentally  represented  ;  or  we  must  make 
our  pralicaluMis  by  the  help  of  extremity  inadequate  ro])re- 
Msitations  of  such  objects — mere  symbols  of  them. 

But  while  by  this  i^eooss  alone  we  are  enabled  to  form. 
gBQcrol  propoailions,  oud  so  to  teach  general  conclusions,  wc  are 
by  this  process  perpetually  led  into  danger,  and  very  often 
Into  error.  Wo  habitually  mistake  our  ev'mbolic  comicpliona 
tot  real  ooes ;  and  so  are  botrayed  into  countluas  fidae  infer- 
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cncca.  Not  only  ia  it  that  in  prc^ilion  as  ibo  conce[>t  w« 
form  of  any  thing  or  cluu  of  tilings,  miitrcprcwnta  tho  roolity. 
wu  aro  aj>t  to  bo  wrong  in  any  ossortioa  n'o  mako  rospeotiiig 
(Jie  reality ;  but  it  ix  that  wo  arc  led  to  suppoKo  wo  buvo  truly 
conceived  a  great  vuriHy  of  things  which  wo  liaro  conceived 
only  in  this  fictitious  way ;  and  further  to  confound  with 
lh«so  certain  thingn  whieh  cannot  l>o  conceived  in  any  way. 
IIow  almost  luiavoidubly  we  Ml  into  this  error  it  will  bo 
Qoodful  here  to  observe. 

From  objects  readily  roprtoontablc  in  their  totality,  to  those 
of  which  we  cannot  form  even  an  approximate  rpprcseutaticn, 
there  ia  an  inscusiblo  transition.  Detween  a  pebble  and  the 
entire  I'^rth  a  scries  of  magnitude;!  might  bo  introduced,  each 
of  which  dilTurcd  from  the  adjacent  ones  so  alighlly  that  it 
would  be  ini|ios!iibU  to  any  nt  what  point  in  the  aeries  our 
conceptions  of  them  became  iniulct^uatd.  Similarly,  there  is 
n  gradual  progression  from  those  groups  of  a  few  iudiridiialB 
which  wo  con  thiulc  of  as  groups  with  tolerable  complctonevi, 
to  those  larger  and  larger  groups  of  which  wo  can  fortn 
nothing  like  true  ideas,  ^\^^e^ce  it  is  manifest  tliat  w«  pass 
from  aetuul  conceptions  (o  syinbiiliu  ones  by  iniinitceimal 
■tops.  Ifoto  next  that  we  arc  led  to  deal  with  our  symbolic 
eoncQptioiiB  as  though  they  were  actual  ones,  not  only  bccnuso 
wo  cannot  ctmrly  separate  the  tv.-o,  but  aUo  because,  in  the 
gnat  majority'  of  coses,  (he  first  serve  our  purpotex  nearly  or 
qtiito  as  well  as  iho  last— arc  simply  the  abbreviated  signs 
we  Bubslitulo  for  tlioso  more  elaborate  signs  which  aro  uur 
equivalents  for  real  objects.  Tlioae  very  imperfoct  represent* 
ations  of  ordinary  things  which  wo  habitiuJly  mako  in  thinking, 
wo  know  con  be  dcTclopod  into  adequate  ones  if  nccdfid.  Tliose 
coDocpta  of  larger  magnitudes  and  mom  cxtensiro  classes 
whip}i  vn  ennnot  make  adc>quato,  we  stilt  find  can  be  verified 
by  some  indin/ct  prorcxs  of  niciururenient  or  cntimcrntion. 
And  even  in  the  case  of  such  an  utterly  inconceivable  object 
u  the  Solar  System,  we  yet,  through  tbo  fidfilmcnt  of  pro- 
diclHUS  founded  on  oar  sj-aihalic  conccptioa  of  it,  gain  the 
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eonriction  that  tliis  vj-mlKiUo  conception  stonda  for  as  aintia] 
existence,  and,  in  a  sense,  truly  expresses  certain  of  its 
constituent  relations.  Tlius  our  symbolic  conoeptioiu  Ixiing 
in  tho  majfirity  of  ciucs  oapublc  of  development  into  conipleto 
ones,  and  in  inost  otlier  cases  serving  as  steps  to  oondusioDa 
wltiub  are  proved  valid  by  tboir  oorrcnpoiulciice  witb  obwiYa- 
tion,  we  acquire  a  ooafirmed  Labit  of  dealing  with  tUcm  aa 
true  cooceptiuns  —  as  real  leprosontalious  of  octuiilitict. 
Lcwiiing  by  long  ex]>cricnc«  Uiat  they  can,  if  nocdful,  be 
verified,  we  are  led  habitually  to  accept  them  without  verifi- 
cation. And  thus  wo  open  the  door  to  sotno  which  profi'ss 
to  stand  for  known  things,  but  whtcb  really  stand  for  lliingi 
that  cannot  be  known  in  any  vay. 

To  sum  up,  wo  miut  sity  of  oouccptioiia  in  genoTal,  tliat 
tboy  are  complete  only  wlien  the  attributes  of  the  object 
conceived  «ix)  of  Bucb  number  and  kind  Otut  tJtoy  can  be 
repi'cseiited  in  oonKiousn<«s  so  nearly  ul  ihc  some  lime  as  to 
scvm  all  present  together ;  that  as  tlie  objects  ooiiccivod 
betome  lorgcr  and  more  coni])lc]t,  some  of  the  attribute*  first 
t1ii)ij»lit  of  fade  from  ooiisciuu.'uicss  before  the  rest  have  bi-cn 
ri'pre»ciil(<d,  and  the  conception  thus  becomes  imperfect ;  tliat 
wIicu  the  si/x,  (^•itiipluxity,  or  diKret4Micea  of  tlie  object 
coiic<itvu(t  becomes  vory  great,  only  a  small  portion  of  ils 
attributes  can  be  thought  of  at  onco,  atul  the  oonc«[itioii 
formed  of  it  thus  becomes  so  inadcqtiate  as  to  bo  a  more  s\-m- 
bol ;  that  nevertlieloB  siuli  sj*inbolic  coucoptions,  which  are 
indispensable  la  gencml  tliiiiking,  are  legitimate,  proridod 
th:it  by  some  cumuluti\-c  or  indirect  prwooss  of  lhoit{;ht,  or  by 
iliu  fuliilmont  of  itrcliclkonii  based  on  tltem,  we  can  ossura 
ouniolvcs  that  tliey  stand  for  aotualilies ;  but  tliat  when  our 
syiiiltolic  conceptions  aro  such  tliat  no  cutntdnttvo  or  iixliroct 
processes  of  tliought  con  enable  tu  to  ascertain  that  there  are 
curroaponiling  actualities,  nor  any  predictions  bo  made  whose 
fiillilincat  can  prove  this,  tlien  they  arc  altogcOicr  viuioui  and 
illuaivc,  and  in  so  way  distiDguiahable  from  pure  fictiouA. 
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§  10.  An<1  iiov  to  consider  tlio  beArings  of  this  gvucnil 
^trnUi  on  our  imm<:(lintv  tap'xc — tTltimntc  H«Iigioiia  Itlvas, 

To  tlic  mitiil  tt.t  it  duvi'lopn  in  spccuUtive  (lonor,  tho 
problem  of  thy  Uiiivcr*c  iiii2<;o«(s  ilselE  What  ia  it?  aiid 
whence  comes  it  P  am  qitcstions  that  press  for  solution,  when, 
Trom  tiiuc  to  tine,  tlio  )ina<^nation  rises  abovo  doily  triviali- 
lic«.  Tu  Gil  lh(!  vacuum  of  thought,  any  theoty  tliat  is 
proposed  soema  bettor  than  none.  And  in  tlio  ti))6cnoa  of 
otlicru,  any  ilicon*  that  is  proposed  easily  gains  a  fooling  and 
■norvranis  inninlaios  lis  ground :  partly  from  tho  readiness  of 
mankind  to  accept  proximate  explanations;  partly  from  the 
•iilh«rity  which  soon  occumiilatcrt  round  such  cxplanalioui 
wlien  given. 

A  critical  exaniinalion,  howorcr,  will  prove  not  only  llittt 
no  current  }iy])othceis  is  t^'nablc,  hut  also  that  no  tcnftUc 
hypotbosis  «ttn  ho  fi-ainc<l. 

g  U.  Re«poetiiig  Uw>  origin  of  lh«  Universe  ihrco  T«rbaUy 
{ntvUigihle  suppowtions  nmy  bo  made.  "Wo  mny  usert  tliat  it 
L  b  hilf>exUti>nt ;  or  that  it  is  solf-crealed ;  or  that  it  ia  created 
fhy  an  extormd  agency.  AVhich  of  tlicso  supposilious  is  most 
credible  it  is  not  needful  here  to  in([uiro.  The  deeper  <px»- 
tion,  into  which  this  tiuully  merges,  is,  whether  any  one  of 
ttteni  is  uvea  concei\'able  in  tho  true  sense  of  tho  word.  Lot 
119  suoocflsiToly  test  them. 

When  we  speak  of  a  man  as  nolf-supporting,  of  an  appa- 

ratos  M  self-acting,  or  of  a  tree  u  solf-doveloped,  our  oz- 

Lprcasions,  howoTor   inexact,  stand   for  things  that  con  be 

alited  in  tLought  with  tolerablo  complctwicss.     Our  con- 

ptlou    of    tho   •ulf-derdopmeut   of    a    tree    ia   doubtless 

sjinbolic.     llut  though  we  cannot  really  represent  in  con- 

Bciouroeaa  tlie  entire  series  of  compkx  changes  through  wliioh 

the  treo  pMSos,  jx-t  wo  con  thus  represeat  Uie  leading  fcottuM 

of  tlic  series  ;  and  general  experience  teaches  us  that  by  long 

■.continued  obsorvution  we  could  gain  tlie  power  to  realize  in 

jtboaght  a  scries  of  ohunge*  more  fully  rcprosonting  the  Acttial 
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series :  tlutt  is,  wx>  know  tluit  our  aj-mboUc  oonccptSnn  of  s<^lf. 
ilDTijlopiiunt  can  bo  cxpoiidod  into  sometliin^  like  n  r':i1 
voooeption ;  and  that  it  exprceacii,  however  innoctiniloly,  an 
(u-tuol  procoM  ia  nutiirc     IIul  wboa  wo  speak  of  eclf-cxisl- 

imd,  helped  by  tbo  above  analogic^  form  somo  to^ic  ayni- 

ocmcoption  of  it,  wc  dt-liulo  oiirst'h-m  tn  nippottiiig  that 
(IiisR}inb(>lieoonc«pti»n  Uofthc  aumo  order  MtJiootliera.  On 
•ininf;  the  word  tt(f  to  the  word  ej-Ulmiv,  the  forco  of 

iation  mnkcA  us  UdwA'O  wo  havo  n  thought  like  tlint 
h}'  the  compound  word  Bclf-auling.  An  cudcavnur 
to  ex|ttiul  ihlt  tn'mbiilic  conntptton,  however,  will  uiuli>ccive 
u!i.  lu  th«  lirxt  pW«,  it  is  clear  that  by  soir-cxiolonco 

we  espcciolly  nunn,  ut  oxuttonco  independent  of  any  oUi«>i^— 
not  produi^I  by  any  other :  the  a»serlicin  of  H)'lf-<'xis1oitro  Is 
ninijily  an  in<lir«ct  denial  of  cnution.  In  thus  excluding  iho 
idea  of  any  ontecodent  cause,  we  ncconarily  exclude  tlio  idea 
of  a  beipnning: ;  for  to  admit  the  idea  of  a  beginning— to 
admit  that  there  wna  »  limo  when  tho  oxiAtcnce  had  not  com- 
muncod — i»  to  iwlmit  that  ita  oonunoncement  was  detvrmim^ 
by  BOnwthing,  or  wan  caused ;  which  is  a  controdiction.  Self* 
existence,  thcmfore,  necessarily  tnnuis  existence  without  a 
beginuiiig ;  and  tn  funn  »  r»ncep(ion  of  aclf-exUlfiice  is  to 
'una  a  nmcqitien  of  cxistunce  without  a  beginning.  Xow  by 
mental  elfurt  con  we  do  tlua.  To  conceive  exiiitence 
tlirough  infinite  past-timCr  implica  tho  ooiiception  of  inlinito 
ptt6t<time,  wbioh  ia  an  impossibility.  To  this  let  ua  adil, 

tlmt  evoo  wore  sclf-oxistenco  coiieoivablu,  it  woulil  uoi  in  any 
bo  nn  cx(Janation  of  tlie  Universe.     No  one  will  auy 

tlie  existence  of  an  object  at  tbo  prccent  moment  ia 
OMur  bo  undcnttjutd  by  the  diaoOTory  that  it  exbted  au 
hour  ago,  or  a  day  ago,  or  a  )-ear  ago ;  and  if  its  existenoe 
now  is  not  mado  in  tbo  least  degree  moro  comprehcniiible  by 
ifa>  etxislenoR  during  somo  prvviotu  finite  pcnod  of  time,  ihoti 
no  occnmulation  of  such  finite  periods,  even  oould  wo  extend 
llient  to  an  infinite  jwriod,  would  make  it  more  compreheiuihte. 
ina  the  Atheistic  theofy  ia  not  only  absulutoly  uutkiokablot 
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I>ut,  even  if  it  wero  thinkubl^,  would  not  be  a  solution.  TIic 
ftttacrtiuu  tbut  tliu  Uiiivcrw  u  scU-cxidteiit  tlova  not  molly  rorry 
va  a  »u-y>  bcvoiul  llio  C(»giiition  of  its  ])nMtciit  existence ;  and 
•0  IcttvoB  iia  with  a  mcro  ro-statcmcnt  of  tho  niyetpry. 

Tlio  b^'potliMin  of  Mlf-croution,  wl:icli  pnicticutly  amoimtd 
to  what  ui  cnllod  runlhciiiin,  it  luinilurly  iiicn|iublu  of  bring 
rr])reaeiitcKl  in  thought.  Certain  phenomenn,  Bucfa  as  tha 
jirccipitiition  of  invisible  vnpuur  into  cloud,  aid  as  iit  fonning 
n  symbolic  conooplion  of  a  »vlf><.'V0lvi>d  Uni\'or»c;  und  tliora 
tiro  not  wanting  indications  in  tho  heaTcns,  ajid  on  tho  cortli, 
which  bolp  us  to  render  tliis  conception  tolerably  dcflnito. 
Itiit  while  tho  8uccc«sioii  of  [>li.i»cs  through  which  the 
Uiiirfnto  bus  potwd  in  reaching  i1«  present  form,  may 
perhaps  ho  compreheiided  aa  in  a  sense  eelf-dctenuincd ;  yet 
tho  iinpciiwiliilityof  expanding  our  syinboliocoiiccpliou  of  aelf- 
crealiou  into  a  real  conception,  remains  &9  oomplcto  as  ever. 
BwiUy  to  conctivo  BoIf-crMlion,  U  to  conceive  potential 
cxiKtoiico  pimung  into  actujil  existence   by  some   inherent 
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neoesaity ;    which    wo   cannot   do. 


We   cannot    form 


itny  idea  of  a  potcniiiil  exiHtcnco  of  the  universe,  as  dia- 
tiiiguixhctl  from  its  actual  exinlcncc.  If  represented  in 
Uiougbt  at  all,  potential  exittonce  iqust  bo  represented  w 
tomcthing,  ihitt  is  iix  un  uctunl  existence ;  to  suppose  that  it 
can  1)0  represented  us  nothing,  involves  two  nbsurditiee^ 
Uuit  nothing  is  more  tbrtn  a  negation,  and  can  bo  iKwilivcly 
represented  in  thought;  and  tlmt  onenotliing  isdiMinguiiihcd 
front  all  other  nothings  by  its  ix>wcr  to  dcvelopo  into  some- 
thing. Nor  is  tliiD  oil.  Wo  have  no  state  of  cotisciouft- 
noM  nnawering  to  the  words^an  inherent  necessity  by  wliicb 
|}ot«ntia]  exlitenco  became  actual  existence.  To  render  them 
into  thought,  existence,  luiving  for  an  indefinite  ]>criod  re- 
moinotl  in  ono  form,  muni  Iw  conceivMl  as  pasfling  without 
ony  oxtcnial  or  additional  impulse,  into  another  form  '  and 
this  involves  the  idea  of  a  chango  n-ithout  a  cause— a  thing 
of  which  no  idc*  is  pumihle.  'fliiia  lite  tcnns  of  Uiis  h^'po- 
Umui  da  not  Blond  for  real  thoughts ;  but  merely  Buggost  the 
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vagaest  symlwla  incapaMc  of  any  iiitcri>rctatK)n.  }[<»«• 

over,  tvtn  were  it  true  lliat  poleiituil  cxUlenra  U  coiiceivablu 
as  a  iliiTercnt  tiling  from  actual  existence;  and  tiut  the  tnuuU 
tion  tntm  tUe  ono  to  the  oth«r  can  be  mentally  renliz-d  aa  a 
wlf-dolcmiined  change ;  ve  sliould  atiil  bo  no  fonrartlcr :  the 
problem  vwiXA  nmply  bo  romorcd  a  etcp  back.  For  wlicoc« 
the  potcntiut  czLstenoe  t  Tliis  would  just  m  mucb  require 
accounting  for  as  actual  oxutenco ;  and  just  tbo  aaine  diflicul- 
tics  woulil  intwt  us.  Itcnpecting  tbo  ori^pn  of  Kucb  a  latent 
power,  no  olbor  supposiliona  could  be  miulc  than  thoHo  aboTO 
named — eclf-exigleuoe,  solf-croation,  creation  bj"  external 
Bgoncy.  Tho  Kir-exislcnco  of  a  potontLAl  univcrao  is  no 
more  oonocivablo  than  vo  bare  found  tlio  sclf-existonce  of  tbe 
actual  uuiv-em  to  be.  'llic  tulf-crcation  of  nicb  a  potential 
uiiiventc  would  involve  orer  again  tlia  diflicullica  here 
atatcd — vrould  imply  behind  tbis  potential  uiiivcrso  a  more 
remote  pulentijility;  and  aocn  in  an  intinitu  Bcrics,  Ivuving 
us  at  luat  no  furwordcr  tlian  at  lint.  AVbilo  to  assign  bh  tlte 
Boorce  of  thia  potential  unircrso  an  external  agency,  would  be 
to  intmducc  tbe  notion  of  a  potential  uni\-cr»o  for  no  purpoao 
what  over. 

There  romaina  to  bo  examined  tho  commonly-roccivcd  or 
thcislic  lij-potluwii — creation  by  cxtcmnt  ng«ncy.  jVliko  in 
till)  rudcat  creeds  and  in  the  cosmogony  long  current  among 

^onrsclvea,  it  is  assumed  that  tho  generis  of  the  Ilcai'ons  and 
tlio  Ivarth  is  eilcctcd  somewhat  after  the  manner  in  which  a 
wurkman  s1)a[)ei  a  pioco  of  furniture.  And  tliis  assumplien 
is  mode  not  by  theologians  only,  but  by  llie  immonao  majority 
of  pbiteeophcrs,  post  and  proEeat  Equally  in  the  writings  of 
Plato,  and  in  those  of  not  a  few  living  men  of  science,  we 

^  find  it  taken  4or  granted  that  there  is  an  analogy  between  the 
proorss  of  creation  and  the  process  of  manufacture.  2fow 

in  the  first  \>huti,  not  only  is  thi«  ouno-ption  one  tliat  cannot 
by  any  ciunululivc  process  of  thou^'ht,  or  tlie  fulfilment  of 
predictions  based  on  it,  bo  shown  to  answer  to  anything 

'ik.-tual ;  and  nut  only  is  it  that  in  the  alsouce  of  all  evideuoe 
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rcspeotiug  the  procoss  of  crcaltori,  iro  have  do  proof  of  uorr9> 
spoitdonoQ  Gvcn  between  tliia  limited  conoeption  and  aatao 
liinitMl  portion  of  the  £iot;  bat  it  is  that  Uio  coaciq)li<iii 
IB  not  even  conastcat  with  itself — caocot  bo  realized  in 
thought,  when  all  ltd  oanuuplioDs  are  granted.  Tliough  it  is 
true  that  the  proceedings  of  a  boman  arttGocr  may  vuguely 
Bj'mbolizc  to  us  n  mnthod  oner  which  tlio  Univoreo  might  ba 
((.luipifl,  yet  they  do  uut  liolp  ua  to  coniprclictid  tho  rwil 
mystery ;  namely,  tho  cr:g!n  of  tlie  material  of  which  tiia 
U^i^'craeooflsis(«.  Tlio  nrti2an  docs  tiot  make  the  iron,  wood, 
or  Mtoiiff,  be  uses;  but  merely  faidiioiis  and  combinos  lliom. 
If  nu  auppon  suua,  and  planvtH,  and  satcllitca,  and  all  lliey 
contain  to  have  been  similarly  formed  by  ft  "  Great  Artificer," 
wo  suppose  incrrly  Ihat  certain  pre-existing  clcmonla  wero 
thuit  [Mil  into  their  pixsvnt  Rrning<;incnt.  Itut  whence  the 
pnsGxisling  dements  f  The  comparison  helpa  v&  not  in  the 
li'a<it  to  understand  that ;  and  imlc^s  It  helps  ua  to  onderBtand 
that,  it  is  vortUcee.  ThoproiIucUon  of  mutter  out  of  nothing 
ia  the  real  mystniy,  which  neither  this  simile  nor  any  otlior 
etuibles  us  to  conix-irv ;  and  a  nimilo  which  does  not  vnable  ua 
toconevtvc  thiai,  nmy  just  aswell  bodispcusodwith.  StiU 

mora  manifcflt  does  tlio  insuffiuioncy  of  this  theory  of  croat^oa 
bcwnw,  when  wc  turn  fnnn  inutvriid  objects  to  that  which 
(xmlaiiis  them — ivhcii  in-ituad  of  matter  wo  ci^tempUte  space. 
Did  thoru  exi^t  nothing  butan  iinmcasurable  void,  explanation 
woidd  bu  noubxl  as  much  as  now.  There  would  still  arise  the 
cjiiuttion— hour  came  it  so  ?  If  tlie  theory  of  creation  by  ex- 
ternal agency  were  an  adequate  one,  it/irould  supply  so 
answer  j  and  its  answer  would  bo  -  spoeo  was  made  in  tlio  aamo 
noiiiier  lliat  matter  was  made.  But  the  iinposubility  of  con- 
ocivtiig  this  ia  aa  uianifesl,  that  no  one  doros  to  assert  it.  For 
if  Bpaoe  waa  created,  it  must  liavo  boon  proTiously  iion -existent. 
Tito  non-exintcnvo  of  space  cannot,  liowvvcr,  by  nny  mental 
effort  be  imaipncd.  It  U  one  of  tlie  most  familiar  truths  that 
the  idea  of  space  a88urroundin(;u5on  all  sides,  is  not  for  n  mo- 
latat  to  bo  got  rid  of— not  only  arc  wo  compelled  to  tliiuk  of 
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epacc  111  DOW  OTciywhcio  prcecnt,  but  we  aro  uniiblo  to  con* 
octvo  ito  aljMBoe  «ithor  in  the  post  or  tlio  future  And  if  the 
QOD-extstence  orspaocisttWilutwIy  iiiconccimUe,  then,  nccoa> 
lanlf,  itt  creation  is  abeolutoly  inconceivablo.  Iitully, 

even  BUppoeinf*  that  tJie  genesis  of  tlio  Uiiivorw  coulJ  rooUy 
bo  r(<preeent«d  iu  thooglit  as  tlio  result  of  on  external  ag«n<ry, 
tlto  laytiurf  would  Iw  ua  great  as  ever ;  for  tlietxi  would  still 
ari«o  the  question — liow  caine  Uicrc  to  bo  an  external  ^ency  ? 
To  account  for  tbia  only  the  same  tbrco  lij-potlMWM  am  pondblc 
— Mlf-cxutcnoc,  sclf-ercotion,  and  creation  by  cxtcruul  ugcncy. 
Of  tliCK  tlto  but  ia  uaclesa  :  it  comniita  ua  to  an  infuiite  aerios 
of  sucb  agencies,  and  even  tbcn  leaves  os  wboro  vo  wcro.  By 
tlio  second  wo  am  practically  involved  in  tlio  siuno  prodim- 
moiit;  ainco,  a.1  olreuily  shown,  svlf-crcation  imjilii's  on  infiiiito 
series  of  potcottd  existences.  Vi'q  aro  obliged  thorcforo  to  fall 
back  upon  Uio  first,  wbioli  is  iho  ono  commonly  accepted  and 
oonuootdy  Bupi>osc(l  to  bo  satisfactory.  Thooo  who  cuanot 
oonceiro  a  eolf-cxistont  universe ;  and  who  therefoto  awumo 
a  creator  as  tho  sourvo  of  tho  universe ;  tuku  for  granted  tbot 
tlioy  can  conocivo  a  sclf-cxiiitcnt  creator.  Tho  m^-stcry 
which  tlicy  recogiiizo  iu  this  (jrcut  foi-t  surrouiiditi;;  thcni  on 
orery  tide,  tlic)*  transfer  to  on  alleged  source  of  this  great 
fact ;  and  then  eu]i[)09e  that  tliey  Itavo  solvod  tbo  myntory. 
But  they  delude  Ihiimsclves.  A«  wm  provc<l  at  the  out»ct  ot ' 
the  argument,  soir-cxisteiico  is  rigorously  inoonccirablo ;  oitd 
tliis  bulds  true  whatcvor  be  the  niilure  of  tbo  objoct  of  wbich 
it  ia  predicated.  Whoever  agrees  that  tho  utht-Ulio  hypo* 
thesis  is  uotoiuiblo  bcL'aiise  it  involves  the  impossible  idea  of 
self-existence,  muHt  pcrforca  admit  that  the  thcistio  hypo- 
thesis is  untenable  if  it  contains  tbo  same  impossible  idea. 

Tlius  these  three  difToreot  RU]>p(Miti(>us  respecting  the  origin 
of  things,  verbally  intelligible  though  they  are,  and  9ei,-erally 
•eeiititig  to  their  respoctivo  adhert-nU  (jiiite  rational,  turn  out, 
when  critically  oxnniiiic<I,  to  be  litoruUy  unthinkable.  It  is 
not  a  question  of  prdbubJIity,  or  cn.'dihility,  but  of  concciv- 
ubility.     Experiment  proves  tliat  the  elements  of  tbcao  hypo- 
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tliwes  cannot  oven  ho  put  together  in  oonsciousnns ;  and 
iro  con  entertain  them  only  u  we  entorlain  cucH  pwud-idcuu 
us  a  nquaro  fluid  and  a  moral  substance — only  by  abetaining 
from  tho  endcurour  to  rcndor  tliina  into  actual  thoaghts. 
Or,  reverting  to  our  original  inodo  of  nUtt^tneut,  wo  may  My 
that  they  ■cTorallj' involve  aj-mboiio  ooneepliona  of  the  illegiti- 
mate and  illusive  kind.  DiScring  so  vridely  as  they  sccra  to 
do,  the  atheistic,  the  pantheistic,  and  the  thoistic  hypothewa 
contain  tho  biudc  ultimate  ckinont.  It  i»  imixwsibto  to  avoid 
making  tliQ  asnimption  of  sclf-cxistonce  somewhere;  and 
whether  that  assumption  bo  mode  nakedly,  or  under  compli- 
cated diaguiscs,  itiscquiklly  vicious,  wiually  unthinkable.  Da 
it  a  fragment  of  matter,  or  some  fancied  potential  form  of 
matter,  or  some  more  lomoto  and  eliU  less  imaginable  cauw, 
our  eonccptioii  of  itA  «olf-eustcnoo  can  be  formed  only  by 
joining  with  it  the  notion  of  unlimited  duration  through  post 
time.  And  as  unlimitod  duration  is  i^concci^'able,  all  thuKO 
formal  ideas  into  which  it  enters  are  inconccirablo ;  and  indeed, 
if  such  an  cxpresuon  is  alIowubIi>,  are  the  more  inconecivable 
in  proportion  as  tho  otlier  olemeiitA  of  the  ideas  are  indefinite. 
So  that  in  fitct,  impossible  as  it  is  to  think  of  the  actual  uni- 
Tcno  us  self-existing,  wo  do  but  multiply  impowibiliticti  of 
thought  by  everj*  attempt  wo  mulce  to  explain  its  existence. 

i,  12.  If  from  the  origin  of  the  Universe  wc  turn  to  its 
nature,  tho  like  insurmountable  difiiculties  rise  up  before  ua 
on  all  Bides — ormlhcr,  (he  tame  difliculties  under  now  aajtecla. 
Wu  find  oUTEolvee  on  the  one  hand  obliged  to  make  certain 
Msumptbns ;  and  yet  on  tho  otlier  hand  we  lind  these  ossump- 
(iims  t«imot  be  represented  in  thought. 

^Plieit  wo  iiKjuirti  what  is  the  meaning  of  the  ^'aTiou3  eflecta 
^iroduood  upon  our  senne — wbon  wo  ask  how  tJiere  como  to 
lio  in  our  consciousness  impressions  of  sounds,  of  oolonrs,  of 
tastes,  and  of  those  vmrioua  atlributus  which  wc  aacribe  ti> 
bodies;  we  ore  com])cUvd  to  regard  them  oa  tho  clTevts  of 
foms  cause.     We  may  stop  short  in  the  belief  that  ibis  cause 
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is  wli»(  wo  call  loattor.  Or  wc  may  concludf^,  oa  wmio  do,  that 
matter  ia  only  a  corlain  mode  of  manifurtiitioii  of  Kjnrit ; 
whicli  is  tlicFL-rura  th«  true  cause.  Or,  n^garding  matter  and 
R)>iril  u  proxiinalo  ogonciw,  we  may  altrib«lo  all  tlio  cliangee 
vrroui^lit  in  our  oonscioiunoss  to  immodialo  ilivinn  power. 
l>ul  Lu  the  OMHO  wo  oMign  what  it  may,  wc  ar«  obliged  ta 
Miti>pow  somf  MUM.  And  w«  arc  not  only  obligvd  to  suppino 
maus  eaiuv,  but  aUo  a  tint  causa  The  matter,  or  sinrit,  or 
wbatoTiT  wc  aMuuw  to  bo  th«  agoiit  producing  on  tu  thoae 
\-unous  imprcasions,  must  either  be  the  first  cause  of  them  or 
oat.  If  it  ut  the  first  cuuiw,  tlio  concliutoa  is  rvnchcil.  If  it 
i:t  nut  tbo  flnt  cuu.tr,  thvu  by  imjdication  tkin<c  luiut  be  u 
mtiao  bobind  it ;  which  thus  Iwconiea  the  real  cauAo  of  the 
olll-ct.  JIanifeetly,  however  complicated  the  aasuniptiufia,  tko 
wiino  conclusion  ravst  incntably  bo  reached.  Wc  rannot 
think  lit  III!  about  the  imprussioiu  which  the  external  world 
pr»iluc<'.H  on  us,  witliout  thinking  of  them  nit  caused ;  and  «*e 
oaunot  oarry  out  an  inquiry  concerning  their  raiiaation,  with- 
ottt  ineritably  committing  oomlrw  to  tho  hyixilht^a  *of  a 
Fintt  Cause. 

Itutnow  if  wc  goavlep  l\irthcr,  audoalc  what  ia  the  nature 
of  this  First  Caaso,  wo  aru  driven  by  an  incxorahle  logic  to 
c<.>rluin  fttrtlicr  ooiiclti.-uoii.'!^  Is  tbo  Hrat  fauw  fmilo  or  in. 
finite?  If  wc  say  Gnilc  we  involve  ourselves  in  a  dilemma. 
To  ihiok  of  the  First  Cause  as  finite,  is  to  think  of  it  u 
limited.  To  think  of  it  as  Iimitc<I,  nrccsuirily  tmplii^  a  con* 
ooptiOQ  of  toinotliing  beyond  iia  limits :  it  is  absolutely  im- 
possible to  eonoetve  u  thing  as  hounded  wittiout  conceiving  a 
r^sion  BurnMniding  its  bouiidaricM.  W'hal  now  must  we  say  cf 
this  region  ?  If  the  Firet  Cause  is  limited,  and  ihcro  coosc- 
igurntly  lies  somotliing  outside  of  it,  this  inmctliing  must  have 
n  I  FintCUose — rauwtboancaiued.  Hut  if  wo  admit  that  there 
c:i:i  heMoincthinguncauM'd,  there  is  no  reason  to  assume  a  csuw 
lor  anything,  Ifbeyond  that  finite  region  over  which  the  First 
rmwc  extcmU,  there  lies  :t  region,  which  wo  an  compelled  lo 
ro^nrd  as  inRnite,  over  which  it  <Iix-fl  not  extend — if  we  admit 
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lliat  there ia  an  inlimld  uncaiucU  fturroiiniling  the  Suite  conaedi 
w«  tacitly  abandon  tho  hypotliesisof  catisationgJtogcllicr.  Thus 
it  is  ini[)Owi1>lo  to  oonndcr  tlio  Finrt  Cause  aa  Eiiito.  And  if 
it  oaimut  be  Itmlo  it  muil  be  iiiriuitc. 

Another  inference  ooncenung  the  First  Cno-'*  is  Mjually 
unavoidiibW.  It  must  be  independent.  If  it  ts  <Ic]>i->idi.-nl  it 
caniiot  bo  the  Fintt  Cause;  for  lliitt  must  be  the  First 
Cause  on  wliich  it  (IcjwntU.  It  is  not  enough  to  My  that  it  is 
partially  independent;  einoo  this  implies  some  neceastty  which 
dctermiiioe  it«  partial  dcpciidcnoc,  and  this  necessity,  bo  it 
what  it  may,  must  be  a  higher  cause,  or  the  true  Firat  Causet 
which  U  a  oontradiction.  Ii\it  to  tlitnk  of  tho  First  OauM  as 
totally  independent,  is  to  think  of  it  ss  that  which  exiat«  in 
the  nheciire  of  nil  other  existence ;  seeing  tlut  if  tlio  presence 
of  any  other  existence  is  neoecenry,  it  must  bo  partially  de- 
pendent on  that  otlier  existence,  and  so  cannot  bo  the  Firet 
Cause.  Xot  utily  however  must  tlie  Fintt  Cause  be  a  form  of 
bt'itig  w'liicrh  lias  no  necessary  relation  to  any  other  form  of 
being,  but  it  can  have  no  neeessary  relation  within  itself. 
There  can  bo  nothing  in  it  which  detennincs  change^  and  yet 
nothing  which  prevents  chunge.  For  if  it  contains  something 
«hich  imposes  such  neceesilica  or  restraints,  this  something 
muHt  Im^  n  niuso  higher  thun  the  First  Cause,  which  is  absurd. 
Thus  till)  Fir*l  Caiuo  matt  bo  in  every  sense  perfect,  com])lot«. 
total :  including  withui  itself  all  power,  and  transcending  all 
law.     Or  to  tisu  tho  established  word,  it  must  be  absoluto. 

Here  thah  T'»pccling  tlie  nature  of  tho  UuTorwe,  vo  seem 
committed  to  certain  unavoidable  eonclusions.  l*ho  objeots 
and  actions  surroandiilg  us,  not  loss  tlian  llto  plicuomcna  of 
oiir  own  consciousoion,  compel  tut  to  axk  ii  anuH- ;  in  our  scurvli 
for  a  cause,  wediscover  no  noting  [ilaco  until  we  arrive  at  tho 
hypotheeis  of  a  First  Cause  ;  and  wo  have  uo  tilu!niati\'<!  but 
la  regard  this  I'irMt  Caatc  as  Iiiliuito  and  Absolute.  These 
■re  infcrcnns  Tirxxd  ujwn  us  by  orgnincnts  from  which  there 
appears  no  eaoajw.  It  is  hantly  nco^iful  h'>n'cvcr  to  show 
tliOM  who  hare  followed  thus  fur,  how   illiMivo  are  lli«6e 


rcaaoniDg*  ukI  Ihrir  results.  But  that  it  wouid  tax  tJtit 
rooder'a  patience  to  no  puq>t»o,  it  might  coaily  be  provt-<l 
that  the  tDDtoriuU  of  which  tbo  urgiuneiit  is  butltt  cquuUy 
with  the  condiisioiu  hasod  on  them,  nre  merely  eymboUc  con- 
i-eptions  of  the  iUegitinutlo  onler.  Iiiiitoad,  however,  of  re- 
pctUing  iko  disproof  uaed  aboTe,  it  will  bo  deairahlo  to  pursue 
another  method ;  Hhowijig  the  fdhicy  of  thow  conclusions  by 
dtsclceiiig  th«ir  mutu&l  coiitradictioas. 

Here  I  nnnot  do  boltvr  Dma  iivuil  myself  of  tho  demonstra- 
tion which  Mr  Ifanscl,  carrying  out  in  detail  the  dootnuu  of 
Sir  Willium  Hiuniltoii,  han  gi\'caiiihi*  "  LimitA of  Beligious 
Thought."  And  I  gladly  do  this,  not  only  because  bis  mode 
□f  ptweatatioii  coiinot  be  improved,  hut  also  because,  writin;; 
M  h«  does  in  (kfvnoc  of  the  current  Tltcology,  his  rcuaonings 
will  be  the  more  accejitaUlo  to  the  majority  of  rcudcrs. 

S  I-"}.  TTaving  givva  preliminary  definitions  of  the  Pint 
',  of  Ui«  luBuite,  and  of  tlio  Ahnoliilv,  AlrMunsdsnyB:— 

"ilut  these  three  conceptions,  the  Cause,  tho  Absolute,  tho 
I'liiiiiU',  ull  ixiuuUy  iudisponsabh^  do  they  not  imply  cootrtt' 
(Ui^liLin  (o  each  other,  when  viewed  in  conjunotioa,  as  atlrihutct 
of  ono  Olid  the  same  Beiof*  f  A  Cause  cannot,  as  sudi,  be 
ubdulute :  tli«  Absolute  cannot,  as  such,  bo  a  cause.  Tho  cuusc, 
a^  sw-h,  exists  only  in  relation  to  its  effect:  the  cause  is  a 
ciiude  of  tho  dfeot ;  tho  ciT^ct  is  an  ciTuct  of  tho  aute.  Oft 
the  other  hand,  the  concqition  of  the  Absolute  implies  a  poasa- 
ble  oxistenoo  out  of  all  relation.  Wo  attempt  to  escape  from 
this  apjiarcul  contnulidion,  by  introducing  tho  idea  of  suecos- 
•ion  in  lime.  Tlw  Ahitolutc  oxiiit**  iirsl  by  ilfli.'lf,  and  aftur- 
wunls  becomes  a  Cause.  But  hero  we  are  cheeked  by  iho 
third  ooncqition,  that  of  tiiu  Infinite.  How  can  the  Infinite 
bcuomo  that  whieh  it  was  not  from  tlio  first?  If  Causation  is 
u  pontblo  mode  of  oxistenoo,  that  whidi  exi.its  wilhout  cuuning 
Is  not  infinite  ;  that  which  bocome«  u  cau3c  has  passed  beyond 
its  former  hmils."         •         •         • 

"Su[^)osbg  the  Absolute  to  become  a  cause,  it  will  fuUow 
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(bat  it  oitcratcs  hy  nicann  of  Creeirill  nnd  conacivusBeas.  I'or 
a  necessary  cause  cannot  be  conceived  as  absolute  and  intuiite. 
If  twcCBvitutod  by  iwinctbing  bt\voiid  it»ilf,  it  is  ibcmbj-  limit- 
ed by  u  saperior  power ;  and  if  necc^ilalcd  hy  itself,  it  bos  in 
its  own  nature  a  noccesanr  rclntion  to  its  «(t(.-ct.  Tito  act  of 
causation  mimt  llicrcfure  be  ^luntary ;  aud  volition  i.s  only 
possible  in  a  conscious  bein^.  Hut  consciousness  again  is 
only  conwirablo  oa  a  rclittion.  Tliure  muitt  bo  a  conscious 
nibjoct,  and  an  object  of  wbtcb  he  is  conscious.  T)ic  subject 
is  a  subject  to  the  object ;  the  object  is  an  object  to  tho  sub- 
ject; and  iioilhor  can  cxtiit  by  itself  na  tho  abMoIuti;.  Tliis 
difficulty,  again,  inoy  be  for  tho  moment  evaded,  by  distin- 
guishing between  the  absnlutu  at  rcLitod  to  another  and  th« 
absolute  an  rchilod  to  itself.  The  Ab§oluti*,  it  may  bo  said, 
may  possibly  be  conscious,  provided  it  is  only  conscious  of  it- 
H-l£  But  this  altomntivo  tit,  in  idtiinuto  analyst*,  no  Ion  aclf- 
d<«tructive  than  tho  other.  For  tho  object  of  consciousness, 
whether  a  mode  of  tho  subject's  existence  or  nat,  is  cither 
created  in  and  by  the  act  of  consciousness,  or  liaa  an  esistonco 
iiidejiendent  of  it.  In  t}ie  former  ciwe,  tli«  object  dcpondu 
upon  Una  subject,  and  the  subject  atone  is  the  true  absolute. 
In  tho  latter  case,  the  subject  depends  upon  the  obJGCt>  and 
the  object  alone  is  thetnioabsolulo.  Or  if  «-« attempt  athirtl 
hypothesis,  and  maintain  that  each  exists  independently  of  the 
other,  ve  have  no  absolute  at  all,  but  oidy  a  pair  of  relatives ; 
for  cocxistone*^  whether  in  couscKnisiieas  or  not,  is  itself  a 
relation." 

"ITio  oorolkry  ftxim  this  reosoning  is  obvious.  Not  o«ily 
is  the  Absolute^  as  conceived,  incApablo  of  a  nuccitauy  mlutiun 
to  anything  else;  but  it  is  also  incapable  of  contnining,  by 
the  oonstitution  of  its  own  nature,  an  essential  relation  vitli* 
in  itadf ;  lu  a  whole,  fur  instance,  oom|>osctl  of  parts,  or  as  a 
substance  coosialing  of  attributes,  or  as  a  conscious  subject 
in  antithesis  to  an  objoet.  For  if  there  is  in  the  absolute  any 
princijilc  of  unity,  dUtinit  fi-oin  the  mere  accumiihttion  of 
purls  or  attributes,  this  priiiciple  alone  la  the  true  absolute. 
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If.  on  Uio  other  hiatH,  th«re  is  no  such  principle,  then  (hvn  (a 
uo  abeolute  at  nil,  but  only  a  plurality  of  roUtivcs.  The 
almost  unanimou*  roico  of  pbiloMpby,  in  pronoiinciiig  llut 
tin  ckKiIuto  ia  both  one  and  simple,  mufit  bo  nccoptMl  as  the 
voiiee  of  reowm  also,  so  far  aa  raaoon  baa  ouy  voice  in  the 
maltor.  But  this  ahmlntu  uiuty,  m  indifferent  iind  coiitain- 
in(*  no  ntlributeA,  con  neither  be  diAlinguished  from  the  multi- 
plivity  of  finite  beings  by  any  cliamctoi-istio  foatore,  nor  be 
identified  with  tbeia  in  their  multiplinty.  ThiH  we  urc  land- 
ed in  an  inextricable  dileininA.  Hie  Abiiolute  cannot  bo  coa< 
mivcd  as  coascioiu,  neither  coo  it  bo  concoiTedflsoncDDScioua: 
it  cannot  bo  conceived  as  complex,  nvithvr  oan  it  bo  conocivod 
as  aimplo :  it  cannot  bo  concviv«d  by  diflercace,  neither  can  it 
bo  cntuvivod  by  the  absence  of  diiTereooo :  it  comiot  bo  iden» 
tiliod  witli  the  uni^-erae,  neither  can  it  bo  distinguished  from 
tt.  Ute  One  aad  tho  Many,  regarded  an  the  beginning  of 
cxLiti^nco,  »r<!  ihuH  alike  iucomprehcnsible." 

"The  fundamental  conceptioua  of  Rational  Thooli^ boinj; 
iLoa  self-dc«lractavo,  wo  may  naturally  expect  to  find  tho  sanui 
oiitagonina  toanir<»t<>d  in  tlieir  special  ajiplii-utions.  *  *  * 
HoiP,  for  example,  can  Infinite  Power  bo  able  to  do  all  tlitn^, 
and  yet  Inlinita  Goodness  be  imitble  to  do  evil  ?  Jlonr  can  ta- 
linito  Juniieo  exact  tho  utouiat  penalty  for  c\fry  Kin,  and  yet 
Infinite  51ercy  psnlon  tho  sinner  ?  How  can  Inliiiite  '^V'iadom 
know  all  that  istocome,  and  yet  Tnfinilo  Freedom  bo  ni  liberty 
to  do  or  to  torbpar  ?  llow  ia  the  existence  of  Kvil  eompatlblo 
with  that  of  an  infinitely  perfect  Being ;  for  if  ho  wills  it,  be 
ia  not  infinitely  good ;  and  if  bo  wills  it  not,  bin  vriU  w 
tliwurttx!  aiwl  his spliere  of  ael ion  limited!"'     •     •     • 

"  Ijot  ua,  however,  suppow  for  an  instant  tliat  ihcw  dlfficnl. 
tiuA  are  Kurmoontcd,  and  iho  exiittenoo  of  tho  Abaolule  accuroly 
i»tablislu<d  on  the  testimony  of  reason.  Still  we  have  not 
■aooecdvd  in  reconciling  this  idea  with  tliut  of  a  Cause :  ire 
have  dono  nothing  towards  cxphiining  how  tho  absolute  can 
ji^vv  n«)  to  tho  relative,  the  intinile  to  the  finite.  If  the  con- 
dition of  oaiuol  a<.^livity  in  a  higfaar  state  than  that  of  qui- 
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CAocncc^  tixe  Absolute,  wliethor  acting  voluntorilf  or  iuTolbn- 
turily,  bos  poasal  from  ii  ounditioii  of  oompamlivo  imporfectioD 
to  ono  of  coinimrativo  jwHWlion  ;  aiuL  tbcrcforo  vna  not 
ui-iguially  perfect.  If  tbe  6t»t«  of  activity  is  an  inferior  state 
to  that  of  quicsceneo,  tbo  Absolute,  in  becoming  a  cause,  faaa 
lost  ita  origiuitl  perfection.  Tbcro  irmainK  only  tliu  «uppo«i- 
tioR  Uuit  the  two  »tatc«  arc  etjuul,  and  tli«  «ol  of  cniotion  ono  of 
complete  indiflerenc&  But  this  supposition  annihilates  the 
unity  of  tlie  absolute,  or  it  oonibilatca  itself.  If  the  iu:t  of 
creation  ia  hmiI,  and  j-ct  indii!brcnt,  v«  must  uilmit  tlio  pOMt- 
bility  of  two  conceptions  of  tbe  absolute,  tbv  one  <u  productiro, 
llie  otber  aa  nou-prodoctire.  If  the  act  is  not  real,  the  sup- 
[xwition  it«df  viLutiJiGe."     •    •    • 

"  Again,  how  can  tlio  relative  be  conceived  aa  coming  into 
being  i*  If  it  is  a  diatinot  reality  from  the  absolute,  it  roust  bo 
concoivod  as  parsing  from  non-czistonco  into  oxisteuco.  But 
to  conceive  itn  object  a»  non-«xl(rtout,  is  again  a  self-contradic* 
tiou ;  fur  tluit  whicli  is  conceived  cxiatA,  an  an  object  of  thought, 
in  anil  by  tbut  conception.  We  may  abstain  from  tliinking  of 
im  object  at  all ;  but.  If  we  tliiiik  of  it,  wo  cjmnot  but  think  of 
it  OS  existing.  It  is  powiblc  ut  one  time  not  to  think  of  on 
object  at  nil,  and  at  another  to  think  of  it  OS  alrciuly  in  being ; 
but  to  tliiuk  of  it  in  tho  act  of  becoming,  in  tliu  progrou  fimn 
not  boing  into  being,  is  to  think  tliat  which,  in  tho  -nry 
thought,  oitmhiluios  ilsolf."  ■  •  • 

"To  sum  up  hmtly  tliis  portion  of  myargumfnt.  Tb« 
I  onception  of  the  Absolute  and  Infinite,  from  vhatem  sido  we 
view  it,  up])fnr9  encompassed  with  contradictions.  Thcr«  is 
a  contradiction  in  supposing  ntch  ftn  object  to  oxi&t,  whether 
alone  or  in  conjunction  with  othors ;  and  there  ts  a  conlrudic- 
liou  in  euppoiing  it  not  to  cxiat.  Then  ia  a  contrH<liction  in 
coiinetnng  it  as  one ;  and  there  U  a  contradiction  in  conceiv- 
ing it  0.1  nuiiiy.  Tliera  ii  a  contradiction  in  conceiving  it  as 
{wrsoual ;  an<I  tlicru  is  a  contradiction  in  conceiving  it  m  im- 
p-'tsonal.  It  cannot,  without  contradiction,  be  represented  oa 
fiotivM;  iu>r,  withcut  oquol  contradiction,  ho  represonted  m 
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Iiuctiva    It  cannot  be  conceiT«d  as  the  Btim  of  all  cxtstntce ; 
luir  yvt  mn  it  be  oonceircd  us  a  port  only  of  that  eiim.'' 

S  1-i.  And  now  what  a  tho  b^^iiiog  of  those  results  on  tlie 
qtieation  bofuru  ua  ?    Our  o-xaniiiiutiun  of  Ullimnto  Ituli);i<j 
Ideas  has  been  carried  ou  with  tlio  view  of  luuking  maiiif 
wnu  ftuulamentol  verity  contained  in  tlietn.     Tliu*  far  how- 
•anr  wo  ha^x  rnrircd  at  nvgatiro  conclusions  only.     Orili-Tj 
cising  tho  cBscnti«l  ooowptions  involved  in  the  (liiTorec 
ordoni  of  boliofe,   wo  find  no  ono  of  tliem  to  bo  lof^icalln 
clofenaible.     FoMtng  over  the  coiiititlorntion  of  cnxlibiliiy,  aai 
eonriitiiig  ooreelves  to  that  of  coaceivability,   we  sco   thal^ 
AtheijKa,  Pontliviini.  and  Tlioisni,  when  rigorously  analj'so'l, 
aeverally  prove   to  b6  absolutely   unthinkublo.     Instoad  aii 
'Uscloeiug  a  fundamental  verity  exialiiig  in  each,  our  inrcflt^i 
i({titioD  84!Cina  rnlhor  to  ha^'o  shown  that  thoro  is  no  fund- 
amental Terily   contained   in   any.     To  carry  away   UiitJ 
conclusion,  however,  would   be  a  iatal  error;  as  we  shoUl 
xhortly  sm. 

Leaving  out  the  aooompanying  moral  code,  which  is  in  all>l 
cuca  a  sapplenutntoij  growth,  a  religious  creed  is  dcfinablo' 
ua  a  theory  of  origiikal  causation,  liy  tlic  Iowvki  Mvugca 
tlitf  t;<!nu»iH  of  lliingM  i«  not  inquired  about :  anomalous  up- 
|K'urauc<'K  alono  raino  tho  ijiK-atiun  of  agency.  Hut  be  it  in 
the  primitiro  Gliwtt-lhcory  which  ussaincs  a  hnmnn  pcnon- 
aliiy  behind  oach  unuvual  phenomenon;  bv  it  in  Polytlictsni, 
111  whiirh  tlivHo  personalities  ore  )>artiiilly  gi'ticra1!«'d  ;  bv  it 
in  Monollieiifm,  In  which  they  arc  wholly  gencraltxcil ;  ov  bo 
it  in  Panllicisni,  in  which  the  generalized  j)erBonality  W-comcs 
one  with  tho  phenomena;  wo  equally  litid  an  fay)>otli<'«is 
which  is  sii|ipofi<?d  to  render  the  Univcrac  comprchinoihle, 
Nay,  even  that  which  is  commonly  regarded  as  the  negation 
of  all  Religiou — even  poeitivo  Atheism,  comes  wltbiu  tho 
definition;  for  it,  too,  in  asscrliiig  the  scIfcxl'.tA^'nce  of  Spacv, 
MnltiT,  and  Motion,  wliich  it  rcgarils  as  iidequiite  causes  of 
uvery  appearance,  propounds  an  d  priori  theory  from  which 
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it  holds  tlic  facta  to  be  diiluciblo.  Now  every  theorr  tacitly 
aaacrtA  two  things:  firstly,  that  ihero  U  Bometbiiig  to  bo 
oxplaincd ;  ttccondlr,  that  Euch  aud  such  i*  th«  cxplunntiou. 
HcDM,  huiroTvr  widely  diScrcut  speculators  may  disagree  in 
tho  spluli'>n»  thoy  give  of  the  same  problem ;  yet  by  implica- 
tion  they  agree  that  there  is  «  problem  to  be  solred.  IIer(r 
tliCD  is  an  clement  which  all  creeds  have  in  common.  B«U- 
poiis  diiimctrically  opposud  in  their  overt  dogmas,  are 
yet  pcrfi-'Ctly  at  one  in  the  tacit  convictioii  tb:it  tho  exist- 
ence of  the  u-orld  with  all  it  containa  and  all  which  frurronnds 
it,  ia  a  mystcr)-  ever  pressing  for  interpretation.  On  this 
point,  if  on  no  other,  there  is  entire  unanimity. 

Thus  we  come  within  eight  of  that  which  wo  seek.  In  the 
last  chapter,  rvosoiis  wore  given  for  iufcrrinq:  (hat  human 
beliefs  in  general,  and  especially  the  perennial  ones,  contain, 
under  whatever  disguises  of  error,  some  soul  of  truth ;  and 
htro  we  have  arrived  at  a  truth  underlying  even  the  grmsritt 
Bupcretitions.  ^Ve  saw  further  that  this  soul  of  truth  was 
most  likely  to  ba  some  constituent  common  to  conJlicling 
opinions  of  the  same  order ;  ami  here  wo  hiiw  a  ooostituoiit 
which  niiiy  bo  eluimcd  alike  by  all  religions.  It  was  pointed 
out  that  tliis  soul  of  truth  would  almost  certainly  bemoro 
ttlwtmot  than  iiny  of  tho  beliefs  involving  it;  and  the  truth 
we  have  arrivwl  at  is  one  csceedtng  in  abstractneas  the  most 
abstract  religious  doctrioca.  In  every  respect,  thcreftjre,  our 
conclusion  answers  to  tho  requirements.  It  hna  all  tho 
chnnKlcriittics  which  we  inferred  must  belong  to  tliat  funda- 
mental verily  csprcsaed  by  religions  in  general. 

Tbat  this  ia  tho  vital  element  iu  all  religions  is  further 
proved  hy  the  fact,  that  it  h  the  clement  which  not  only  survives 
uvvry  change,  but  grows  more  distinct  the  nioro  highly  tho 
ruligioii  is  developed,  vVboriginal  creeds,  though  pcn-adcd 
by  the  idea  of  personal  agencies  which  aru  usually  unsoun, 
yet  conceive  Ilicso  agendo*  under  perfectly  concrete  and 
onlitmry  forms^<:la«  tliem  with  the  visible  agencies  of  men 
nud  animals ;  and  so  bi'Io  a  vaguu  perception  of  mystorv  in 
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Jiaguiaes  aa  unmysterioiu  as  possible.  Tlio  PoIytlioUtic  cou- 
ecptiona  in  their  advanced  pliascs,  represent  tfia  prvKidiiig 
porsonulitics  in  greatly  idoalized  sliapw,  existing  in  a  rcmotq 
rc^un,  working  in  subtle  irnyn,  iind  commaiiiraling  wilb  men 
by  omens  or  tlirougli  iiupirod  pt-noiix ;  tlinl  in,  thv  ullitnau.J 
causes  of  things  ara  regarded  as  loss  fAiniltar  and  compro- 
iionsible.  The  growtli  of  a  Konolhoistic  faith,  ncntnnpaDiM) 
u  it  >■  by  a  dinial  of  tiiote  buliob  in  which  the  di\Hno  nuturo  j 
is  ftssiinilaled  to  the  liuinan  in  all  its  lowur  propcnaitivx,  Hhows 
us  a  further  step  la  the  same  dirvction  ;  and  howcrcr  imper- 
fectly this  higher  failh  is  at  first  realised,  wo  yet  soc  in  altare 
"  to  tho  unknon'n  and  Tinknowablo  God,"  and  in  the  worship 
of  a  God  that  cannot  by  aiiy  searching  bo  fonnd  out,  tlsat 
thcreisaolcarerrecognitionof  tbeinscrutablcncM  of  crcaliotL 
Furtlier  developments  of  theology,  ending  in  such  oaaorliona 
as  that  "  a  Qod  ondontood  would  bo  no  God  at  all,"  and  "  to 
think  that  God  «,  as  wo  can  think  him  to  be,  is  bla<ipheiny," 
exhibit  this  recognition  still  mure  distinctly  ;  and  it  pc^r^-udes 
all  the  cultivated  theolo;^  of  tho  present  day.  Tliua  white 
other  constituents  of  religious  creeds  on«  by  one  drop  nn'ay. 
this  remains  and  growit  even  rooro  manifest ;  anil  so  is  sltown 
to  be  tlie  essential  constituent. 

Nor  does  the  CTidcnoo  end  here.  Not  only  is  the  onini- 
prosonoo  of  somotliing  which  pastes  comprelH-iisiun,  that  Rimt 
sbatract  belief  whii-h  is  oommon  to  all  religions,  whieh  bc< 
comes  the  more  distinct  in  proportion  as  they  devolope,  and 
which  remains  aAcr  their  disconlant  elements  havo  been 
mutually  cnnecUcd ;  but  it  is  that  belief  whidi  tho  most  un> 
sparing  criticism  of  each  Icares  umiucslionalJo — or  ratli 
makes  over  clearer.  It  has  nothing  to  fear  IVom  tbo  uost^ 
inexorable  logic ;  but  on  tho  contrary  is  a  belief  which  tlie 
most  inexorable  log^c  shows  to  be  more  profoundly  triu;  than 
any  religion  suppose*'  For  cvcrj-  religion,  wrtting  out  though 
it  doe*  with  tlic  tacit  assertion  of  a  mystery,  forthwith  pro- 
ceeds to  give  some  solution  of  this  mystery ;  and  so  nsserta 
ttiat  it  is  not  a  myster}'  passing  human  comprehension.     Uut 
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BO  cxoimnatioii  of  Ihc  Bolutions  tlioy  MTorally  pivpcnmd, 
nhovM  llicm  to  bo  uniformly  invalid.  The  onuhiits  of  every 
possiblo  h)'pu(bc&ta  provct,  not  sitnply  tliut  no  liy[>ollicBui  it 
Bufficient,  but  that  no  hii'poUiesia  U  otqd  tHokabla  And 
thus  tbo  mystery  irhitJi  all  reli^ons  Tocof^iizc,  turns  out  to 
bu  a  for  more  tmnAcicnclcnt  mystery  than  any  of  tbcm  nupvct 
'^ot  ft  rcUtivo,  but  an  absolute  mystery. 

Iloro,  then,  is  an  ultimate  religious  tnitli  of  tho  highest 
possible  certainty — a  truth  in  wliich  religions  In  general  oro 
at  one  with  each  other,  ami  irith  a  philosophy  uitagoiiistio 
to  their  tpcciol  dogmas.  And  lliia  trutli,  respecting  which 
there  is  a  latent  agreomont  among  all  mankiiid  from  the 
fctis]i-n'orahi])pcr  to  tho  moat  stoical  vritio  of  human  ereods, 
must  bo  the  out:  uc  scuk.  If  ItiJigion  and  Science  are  to  be 
reconciled,  tlio  basis  of  rcconciliatioa  must  bo  this  deepest, 
iridcKt,  and  most  certain  of  all  £ict« — that  tho  Power  which 
tho  tJtUTonio  manifest  to  us  is  utterly  inncrutable. 
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S  16.  What  are  Space  ond  Tim«  P    Two  hyp 
cttnvnt  rcspoctuig  Utem :  the  one  that  thcj*  are  obj 
tlie  otlwr  that  they  ore  subjective — ^the  one  tlia 
external  to,  tni  independent  of,  onndv**,  the  otber  tluil 
(hojr  are  tnteroal,  and  sppcrtaia  to  our  own  conscioasnea  ] 
Ia;1  us  aee  what  bccoiu«a  of  tbosc  b)'pothceea  under  analysis. 

Tq  say  that  Space  aud  Time  exist  objecuvely,  ia  to  eay  that 
thoy  are  entities.     Tlio  aMcrtion  that  ihcj  ate  iiou-viititic«  is 
(tolf-dcatructirc :  non-cntitics  arv  non-c-xiataiccs;  audtouUcgo 
that  non-ex iiit«iicca  Qihi  objeclivcly,  is  a  coiitrcidictJoii  ia' 
terms.     Moreover,  to  deny  that  Space  and  Time  are  things, 
and  to  by  ini|)Iication  to  call  thom  nothing*,  involves  the 
absurdity  that  tbcro  are  Ivo  kinds  of  iiolliiug.     I^cithcr  coB ' 
thoy  bo  rcgaidod.  as  attributes  of  some  entitj' ;  seeing,  not 
only  iliat  it  is  impowiblo  really  to  conceive  any  entity  of 
which  they  are  attributes,  but  awing  furtliur  that  wo  cannot 
thiuk  of  tliem  oa  disappearing,  evea  if  everything  cbo  disa|i- 
peared ;  vhcrcaa  attributes  necessarily  disappear  along  with 
the  cotitiia  they  belong  to.     Thus  as  Space  aoil  Timo  cannot 
bo  eillicr  non-entitiei,  nor  Iho  attrihutcs  of  cnlitios,  wo  luro] 
no  choico  but  consider  Uiem  as  cntitio*.  Itut  while,  on 

the  hypolhosia  of  their  objectivity,  Sjuoe  and  Time  imiat  bo 
classed  as  things,  we  find,  on  experuncnt,  that  to 
them  tu  thougbt  as  things  is  itnpoasiblo.     To  be  conceived 
at  all,  ft  thing  must  be  ooaceived  as  having  attributes. 
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cnn  dUlingiiUli  ftoTnctliiii];  rrom  notliing,  only  by  the  power 
wliiclt  the  samel  hill  g  Iioit  to  act  on  oiir  coDwiouaiicn ;  Dir 
aevernl  aSbctious  it  produces  on  our  consciomnesa  (or  clao  tlic 
li}']K>tholiciil  cttuwn  of  iLem),  vo  nttribtilo  fo  it,  and  call 
it»  attribuUis;  and  the  ubsc&co  of  tbmo  attribulcfl  is  tbo 
vbacncu  of  the  tomu  in  which  the  noinutUiiig  14  cunceiml, 
ai>d  involves  the  absence  of  a  concpption.  "Wliat  now  oro  tJio 
iiilributca  c>f  .Spico?  Tho  only  oiw  vrhith  it  i*  powUc  for  a 
niomoiit  to  think  of  at  belonffiiig  to  il.  is  tlint  of  «xtop«oii ; 
and  to  crvdit  it  with  this  implicit  a  <;onl\ision  of  thmight. 
I'or  cxloiitiiiiii  and  Space  iire  cunv<?rliblo  tcnns :  by  extension, 
ns  WB  ascribe  it  to  Biurounding  objects,  wo  mcaa  occupancy 
of  Space;  and  thus  to  any  that  Space  is  extended,  is  to  soy 
tbat  Space  ocoupici  Spiu^e.  ITow  wc  nre  uiiniliirly  unublo 
fo  oasigii  any  attiibuUi  to  Time,  sciirccly  needs  pointing 
OBt.  Kor  are  Time  nnd  Sjuico  unthinkable  ns  cntitiw 

only  from  the  abMcncc  of  attributes  ;  there  is  another  pi.-ciili- 
arity,  familiar  to  readers  of  inetophj-aics,  which  djunlly  ex- 
cludes them  from  the  category.  All  cnt  ilio-t  wliich  wc  actuuUy 
Itnovr  hh  nuch,  arc  limited ;  and  even  if  wc  Bit[>]>oso  ourselves 
either  to  know  or  to  be  able  to  conceive  some  tinliinitul 
entity,  we  of  necessity  in  so  tUssing  it  positively  si-jHimte  It 
from  tiio  chaa  of  limited  entities.  Hut  of  f^jiaeo  and  Time 
we  cannot  assert  either  limitalion  or  iho  absence  of  limitation. 
We  find  ourselves  totally  unable  to  form  any  mental  imago  of 
unbounded  Space ;  and  yet  totally  unable  to  imngioe  bounds 
beyond  which  there  is  no  Sjiacc.  Similarly  at  tbe  otlior 
extpMue:  it  is  impossible  to  think  of  a  limit  to  the  diviu* 
bility  of  ^woo;  yet  equally  impossible  to  tuink  of  its  inCnito 
divisibility.  And,  witliwit  staling  them,  it  will  be  seen  that  wo 
labour  under  like  impotoncies  in  respoct  to  Time.  'nnia 

we  cannot  conceive  Space  and  Time  as  enlities,  and  are 
equally  dLiablod  from  conceiving  them  as  either  the  attributes 
of  oDlilics  or  as  non-eniilii-s.  "^V'o  arc  compelled  to  think  of 
tltom  as  existing;  and  yet  cannot  bring  them  within  those 
eoaditious  under  which  oxistenocs  are  rcprcucnted  in  tbovgbt. 
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8aii]l  ve  then  take  n^fugc  in  tbo  Kantian  doctrinnf  ■liidl 
we  lay  that  Space  ond  Time  are  forniB  of  iho  int«Uect, — "  6 
priori  ]ayn  or  (x>iiiltti<>iiii  of  tlmcaiiMiuiumiiid"  ?  To  do  thin 
u  to  VHcojic  JVom  ^^at  dUTicultie*  k;  nulling  into  greater. 
I1ie  proportion  villi  wliicli  Kunl's  pliilo«o|>)i]r  eota  out, 
verbally  intelligible  though  it  >#,  cannot  by  nny  oHbrt  bo 
nndeml  into  tliougM — cannot  be  interpreted  into  on  idm 
pToporly  so  called,  but  Ktandx  mcn'ly  for  a  pscud-idt-o.  In 

tlio  first  pliico,  to  nAi(>rt  lliat  Sjioce  and  Tiato,  n»  wo  are  oon- 
Bk'iuiit  of  tli<:TR,  are  subjective  conditions,  is  by  iroplicaliaa 
10  assert  tliat  they  aro  not  objnrtive  reutiiir*:  if  tbo  Spuco 
and  Timo  proMnt  to  our  minila  l>clong  to  Hm  fyo,  tJiim  of 
iiconiMity  they  do  not  belong  to  tlie  Hon-fS'>>  Now  it  is  abso- 
lutely impossiblo  to  think  llt!.i.  The  vury  fact  on  wInV-h 
Kant  basm  bin  lij-polhoni* — nanwly  Ibat  our  coniKiouinws  of 
S]«oo  wild  Time  cannot  be  suppreesed — testifies  ns  muoh ;  for 
that  consciousness  of  Space  and  Time  which  Vfo  cannot  rid 
«ursflv«  of,  is  tho  eonitciouwi««  of  tliein  on  cxuiling  ob- 
joutirt'Iy.  It  is  useleHS  to  reply  that  such  an  inability  must 
inevitably  rcfiult  if  they  are  eubjceliTO  forms.  Tlio  question 
htro  is — What  docs  consciouniics*  directly  testify  ?  Anil  tlw 
direct  todttimony  of  conKiouaneaa  is,  that  Time  and  Space  aro 
not  within  but  without  ^c  mind ;  and  so  absolutely  indoiwnd- 
of  it  that  they  eanuot  be  conceivel  to  bccotiic  Doii-oxixtont 
were  tlie  mtnd  to  become  non-cxiatcnt.  Itcttidcs 

ng  ptwitively  unthinkable  in  what  it  tacitly  denies, 
the  theory  of  Kant  is  equally  unthinkable  in  whnt  'it  openly 
afBrnis.  It  is  not  simply  lliat  wo  cannot  combine  the  thuuglit 
of  8jnc«  with  tlie  thought  of  our  own  personality,  and  oon- 
ti.>m|iIato  tho_ono  na  n  properly  of  the  other — though  our 
imibtltty  to  do  this  would  provo  tho  incoiiceivablcncn  of  the 
liyi>ulliestd— but  it  is  that  tbo  hj'potheais  carries  in  its^f  tb« 
p^>of  of  its  own  intoncciTabli-ncss.  For  if  Spiice  and  Time 
are  fonna  of  thought,  th(iy  can  never  be  thought  of;  since  it 
is  imiKwuiblu  for  anjtbing  to  be  at  onco  the  form  of  though: 
and  tho  matUr  of  thought.     That  Space  a 
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jecta  of  consciousness,  Kant  emphatically  Aaseria  by  ■iJ'Uig 
ihat  it  U  imposeiblu  to  iui)pn.<s!i  tho  ccMtM.-tousnus(  of  tbem. 
ITow  thflti,  if  ti\ty  nro  ohjfcls  of  conscioumoM,  can  llit-y  at  the 
unio  tiuio  bo  emiditiotu  of  consdoiunces  t  If  S|iaco  and  1'iino 
nro  tlio  conilitions  undor  which  wo  think,  tfaon  when  w«  think 
of  Space  and  Timo  thomstlves,  our  thonj-hts  miwt  bo  uncon- 
ililionod ;  nud  if  there  cuii  thus  be  u»Miii(Htioticd  tiiotightx, 
whnl  bcvnnica  of  the  theory  P 

It  rceults  therefore  that  Sjmcc  and  Ttnio  are  wholly  in- 
vomprohcnsiblo.  The  inunodiutc  knowlo<)gc  whieh  wo  sDcm 
to  liav«  of  tliein,  pro^vjt,  when  cxaniini.'d,  to  bo  total  ignor- 
ance. M'}iilo  our  belief  in  tlieir  ubjceti%'0  reality  is  in- 
Biimtouiilablo,  wc  are  iinablo  to  giro  any  rational  account 
of  it.  Anil  to  ponit  the  alternative  belief  (pownUo  to  stnto 
but  impossible  to  reolixi')  is  mert'Iy  to  niulti|>ly  trmtioiudi- 
tiM. 

%  IC.  AVcro  it  not  for  tlio  neoaadlies  of  tlie  argiuncntr  it 
would  be  inexcusable  to  occupy  the  rcador'«  attention  with 
the  llircadbare,  and  yet  uiicjutoil,  controversy  respccling  tho 
<livi»ibility  of  matter.  Matter  U  either  infinitely  divisible  or 
it  is  not :  no  tliiitl  pnivibility  ran  be  named.  Which  of  tlio 
altvnmtivca  Rhull  we  ncnept  ?  If  wc  cay  that  Matter  is  in- 
finitely dirigible,  wo  commit  oumelvtA  to  a  suppoaition  not 
realizable  in  thought.  AVe  can  bisect  and  re-biBect  a  body, 
and  continually  rcpentiii»  the  act  until  wc  mlueo  ita  parts  to 
■  aizo  no  longer  plij-Hicully  divi»ibl[>,  may  tlieii  tntailally  con- 
tinue tho  process  without  limit.  To  do  tbia,  however,  is  not 
really  to  concdre  the  infinite  divinbility  of  nutter,  but  to  form 
a  B,^-mbolio  oosoeplion  incapable  of  oxpaiuiou  into  a  real  one, 
and  not  admitting  of  other  vcriticaliou.  Iloolly  to  conooire 
the  infinite  divifiihility  of  matter,  is  mentally  to  follow  out  Uut 
AtTbiom  to  infinity ;  and  to  do  thin  would  A^juiro  infinito 
time.  On  tho  other  hamJ,  to  n«ert  tliat  mutter  ia  not 
inRiiitoly  divisible,  in  to  assert  that  it  is  reducible  to  port*  | 
which  no  ooncetvable  power  can  divide;   and  tbia  vwboli 
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siiiqtoaition  can  no  more  be  n>prrMM)tO(I  in  thoiigitt  tban  Ute 
other.  For  cocli  of  such  ullimale  purfs,  <Iiil  llicy  rxUt,  miuit 
bave  an  nnder  and  on  appcr  surface,  n  rij^ht  un<t  a  left  eiilc, 
likritnjr  tari^r  fragment.  Now-  it  in  impoMiblo  1o  imii]>iiM 
itsudtsao  ncorthut  nojiluno  ofaoclion  con  bonmteivcdbe- 
twoea  tfacm;  oikI  bowcrcr  griMit  be  tho  asaumol  forcn  of 
L-obcuoQ,  it  is  inipowiiblo  to  sliut  out  tlio  id<-A  of  n  f^'*t<?r 
force  capable  of  overcoming  it.  So  that  lo  human  iiitt-lli- 
gvaioa  tlio  one  hy[)otii<.'i>i>i  it  no  more  aoooptablc  thuti  llie 
other ;  and  yot  the  conclusion  that  one  or  oilier  niUMt  ngrco 
with  ttui  fact,  Bccms  to  human  iiit<.-UigouoQ  unavmdabln. 

Again,  leaving  this  insolublu  qiicKlion,  kt  us  oak  whHiuT 
tiil»Uuioo  baa,  in  n-olitr,  anylhinj;  like  thut  extended  8oli<)i(y 
wbidi  it  presents  to  our  consciousiiUH.  Tho  portion  of  tq»o0 
ocotipiod  by  a  piece  of  metal,  seems  to  eyca  awl  fingen  i>er> 
fectly  filled:  we  perceive  a  homogeneous,  ndating  muB, 
without  any  breach  of  continuity.  Shall  wi?  then  say  that 
Matter  is  a«  actually  foliil  as  it  uppcnrs  ?  Hhwil  wc  Miy  that 
whether  it  eonadsU  of  an  infinitely  <tiviu)>lo  ctt-incut  ur  of 
ultimate  units  incapable  of  further  divisJon,  its  jurta  are 
evcrj'wboro  in  actual  contact  ?  To  osscrl  as  much  eulanglra 
ns  in  iofluponittlo  ditlicultica.  Were  Mutlvr  thus  ubnolutcly 
solid,  it  would  be,  what  it  Is  not — absolutely  iiicompr«niblo ; 
since  oomprcesibility,  implying  the  uearer  approach  of  con- 
stituent p<irts,  is  not  thiukablo  unless  there  is  unoccupied 
npiice  Ixitwccn  tlto  parts.  Nor  U  thin  all.  It  i»  an  c^lab- 
lishMl  ini-cluuiicfi]  truth,  tliut  it'  a  body,  nioruig  at  a  girra 
relocity,  strikes  an  equal  body  at  rest  in  such  wise  thut  the 
Itvo  move  on  together,  their  joint  velocity  will  bo  but  half 
t}iut  of  the  striking  body.  Now  it  in  a  h>w  of  which  tlio 
negation  is  inconceivable,  that  in  passing  from  any  one 
dagm  of  magnitude  to  any  other,  all  ititcrmcdiute  degrees 
must  h«  pOMcd  thnnigh.  Or,  in  the  cokc  bcfoi-c  us,  a  body 
moving  at  velocity  4,  cannot,  by  collision,  be  loduood  to 
Velocity  2,  witliout  [xu&ing  through  all  velocilies  between  4 
tad  2.    But  wero  Matter  truly  solid— were  ita  units  abeo 
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lutely  iitcotnpressiblo  ui>)  iu  absolute  contact — tliia  "  law  of 
contiDiuly,"  as  it  is  calli'd,  would  bo  broki>n  in  urcry  cuso 
af  coUiiiian.  For  wtion,  of  two  such  units,  one  inonnf;  ut 
vvlocity  4  strikes  anotlier  at  rest,  tho  striking  unit  must  huTu 
ila  vilocity  4  iiwtantatieoaily  n^tluced  to  velocity  2j  uiuet 
pofia  from  velocity  4  to  vtlocily  2  without  ony  lapse  of  tiuie, 
and  witliout  passing  tlirouglt  iiit«.Tmv<liutQ  Tolocitics;  must  bo 
moving  wilti  volocitiesi  4  and  2  ;>t  the  same  in»tiint,  which  is 
impo^iblo. 

Tho  supposition  tbat  flutter  is  ttlwolutoly  solid  being 
iiritoiutblL',  tlioro  pTCKonts  itsiOf  tho  Ncn'toniiin  supposition, 
that  it  consists  of  soliil  atoms  not  in  coutiicl  but  acting  on 
each  other  by  attructivc  uiid  rcpuUire  forocs,  varying  with 
the  distuRces.  To  assume  thta,  howover,  merely  shifts  tbe 
difficulty  :  tlio  problem  is  simply  tntnsfcrrcd  from  tho  aggre- 
g;ilod  mnaac«  of  mutt«r  to  tlicdo  hypothetical  atoms.  For 
gmnting  tltat  )[altcr,aB  wc  pc'rcoivo  )t,i4  made  up  of  sucli  denso 
extondcil  units  surroundud  by  atmospheres  of  force,  tho 
question  still  arises — ^Vhat  is  tlio  constitution  of  ihcso  unilti  ? 
Wo  hiivc  no  altcmatiro  but  to  rr(>iinl  oacli  of  tlinn  as  a 
smull  piivo  of  mutter.  I.ookinl  at  through  a  mental  micro* 
scope,  ouch  becomes  uiiLass  of  substoncc  such  as  wc  hare  just 
been  contciujibting.  Kxjitrtly  tho  same  ini[viiiita  nmy  bo 
mudo  respecting  theparts  of  which  each  atom  couaists;  while 
exactly  tlio  same  difficulties  stand  in  tho  wuyof  every  answer. 
iVnd  inaiiifuetly,  even  wcru  (he  liyi»jthctica]  otom  osaumcd  to 
consist  of  still  minuttrr  oncH,  the  dilTiculty  would  rc-appoar  at 
Uio  Qoxt  stq> ;  oor  could  it  bo  got  rid  of  erou  by  an  inllnito 
■eriiM  of  sucli  assumptions. 

Duscovich'a  conception  yet  remuiiis  to  tu.  Seeing  tliat 
Matter  could  not,  us  InribnitK  suggested,  bo  composed  of  tin- 
('xtcii'leil  monads  (sinc«  the  juKta-po-sition  of  un  iti&iity  of 
lioints  Laving  no  extension,  could  not  produce  (hat  extension 
wUicli  matter  puesessc^} ;  and  pcreciTiiig  objodious  to  Cm 
view  eutfirtaitHKl  by  Newton ;  ^uaoovich  proposed  an  inter- 
mediato  Uimy,  uniting,  as  lie  conaidorod,  ibo  Mlvaiitagcs  of 
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both  nod  avfuding  tlieir  difEcultles.  Ilis  llioor}-  ih,  lliat  Out 
cniistitucnU  of  Malt«r  arc  cciiin.ii  ot  turec. — pf>iuta  witlioul 
,.  dimntsioim,  which  uttroct  and  repel  each  othor  iu  nuclitrwc  as 
bo  kept  ut  ApcciRo  dutunocs  apart.  And  bo  arf;uvs,  ma- 
thitRialically,  that  tho  forces  pOMeeaed  by  sucb  con1n'«  inii^ht 
•a  vary  vrilh  ibc  distancua,  that  undor  i^vcn  cuiulitions  llic 
eciitr(»  would  rctnain  in  aiahlc  equitibrivun  with  defmile 
intar^ACce.-  and  j-ot,  undor  other  condilioiis,  would  miiintuiu 
larger  or  smaller  interapaccfl.  This  speculation  boworer, 
ingcntuusljr  aa  it  U  ctaboratod,  and  cludin;;  tliough  it  docs 
rarious  difilcullii-H,  pmila  a  pmpoattion  which  cannot  by  anj 
cfn>rt  bo  rcj)rc9cntoit  in  thought :  it  escapes  all  the  iuconooiv- 
oinlitios  obovo  indicated,  by  merging  them  ia  tlio  one 
inconceivability  with  w}ii(-K  it  aula  out.  A  centra  of  forco 
absolutely  without  cxleuBion  is  unthinkable :  auswciiiig  to 
these  words  wo  eoii  funn  iiotbiiif;  mure  than  a  fyrobolic  coii' 
cq)lion  of  Ihc  ilh-gitiinato  onU-r.  The  iiK-A  of  rc«i«tance 
cannot  bo  ecporattHl  in  thought  from  the  idea  of  on  extended 
body  whieh  ofTcnt  ri<»iHtanee.  To  siippow  that  central  forces 
can  n«iilc  in  jjointa  not  iuiinitciinially  sniall  but  occupying 
110  space  whatever — points  having  [Msit ion  only,  willi  nolUog  . 
to  mark  tlieir  pod t ion— points  iu  no  respect  diMingiiisliuble 
fnim  the  snrMuii<liu|f  pcnuls  tliaturo  not  centres  of  force; — 1» 
suppose  this,  is  utterly  beyond  human  power. 

Hero  it  may  p<ivibly  be  said,  that  though  all  hypotbcsoa 
respecting  iho  constitution  of  Matter  commit  us  to  inconcciv- 
ablu  oonclii«una  when  logically  developed,  yet  wo  hare 
muna  tu  think  that  one  of  tliom  corresjwniht  with  the  fact 
Tliough  the  concq>tion  of  Mutter  oa  consisting  of  dense  indi* 
viitblo  unit*,  is  exmbohc  and  incapable  of  being  completely 
thought  out,  it  may  yet  bo  supposed  to  find  indirect  Tcrifico- 
liun  in  tli«  tntths  of  cbemiittry.  Those,  it  is  argued,  neoessi- 
•ate  tho  bcdief  tluit  Matter  consists  of  particles  of  tpcciSo 
Weights,  and  tboreforc  of  specific  sizes.  Tho  genefal  law  of 
.  di;<iiiite  proportions  seems  impossibls  on  any  other  conditioo 
I  titan  tliu  ezistenoo  of  ultimato  atoms ;  and  thougb  the  com* 
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bining  wdghts  of  the  re^wHiTe  elements  are  termed  l^ 
tliemiaU  their  *'  cquiTOleDU,"  for  ih«  piirpo«  of  abiding  a 
questionaUo  svuinptioR.wc  arc  annblo  to  think  of  ihn  combtno- 
tioD  of  such  dcRuita  weights,  without  tu^^xwing  it  to  toko 
plooc  kctn-i'ca  definite  nuinbcrR  of  dcfiuite  particle*.  And 
ihua  it  would  appc^ar  that  th«  Kvwtoniaa  riow  is  at  anjr  rato 
prvfcmblo  to  tliat  of  J^coTkh.  A  discipls  of  Sosoo- 

vich,  howvvcr,  may  reply  tJiot  his  master's  theory  is  in- 
volved in  that  of  Newton ;  and  cannot  indovd  bo  escaped. 
"  "What,"  ho  may  aak,  "  is  it  that  holds  togctlier  the  ports 
of  thcso  ultimuto  atoms?"  "A  colMviru  force,"  his  oppo 
n«nt  must  answer.  "And  what,"  he  may  conltnui.',  "is  it 
that  holds  tof^thcr  the  parts  of  any  fragnicnts  into 
which,  by  Bulficicnt  force,  tin  ultimate  atom  might  bo 
broken  P"  Again  tho  answer  mu«t  be — a  colK-sivo  force. 
"  And  what,"  ho  mny  itiU  oak,  "  if  the  ultiuiato  atom  mn, 
as  wo  can  imagine  it  (o  bo,  roduoi-d  to  parts  as  small  in  pro- 
portion to  it,  as  il  is  in  proportion  to  a  tangible  moss  of 
matter — what  must  give  each  part  tho  ability  to  eustmii  iUK-lf, 
and  to  occupy  space  ?  "  StiU  there  is  no  answer  but— a  o<?he- 
sivo  ftircc.  Carry  tho  praccn  in  thought  as  fur  as  wo  may, 
until  tlte  extension  of  tho  parts  is  less  than  coii  bo  imagined, 
wo  stili  cunnot  escape  the  ndmiseion  of  forces  by  whicli  tho 
oxtoiision  is  upheld;  and  we  can  find  no  limit  until  we 
arrivo  at  tho  conception  of  oentrcs  of  force  without  any 
exteosion. 

Hatter  then,  in  its  ultimate  nature,  is  ns  nhmlntcly  incom- 
pnlwBtibla  as  Sjuoe  and  Time.  Frame  what  suppositions  wo 
may,  we  find  on  tracing  out  their  implications  that  they  IcaTO 
OS  nothing  but  a  choice  belweea  opposite  absurdities. 

g  17.  A  body  impelled  by  the  hand  is  clearly  percoTod  to 
more,  and  te  move  in  a  definite  direction:  there  seems  at  first 
sight  no  poesibility  of  dottbting  that  its  motion  is  real,  or  that 
it  is  towoirdi)  a  given  point.  Yet  it  is  easy  te  show  that  we 
not  only  may  W,  but  usually  are,  quite  wmng  in  both  tliose 
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JnilgnicnU.  Jlvn,  Tar  instunoc,  is  a  sliip  wh!«h,  for  simpli- 
city's  suke,  we  will  Biigtposo  tn  bo  iincliMrr<t  at  Iho  equator 
with  her  lieiul  to  tho  Wast.  When  tho  oaplaiit  walks  frnm 
Dlcm  to  itt<;rn,  in  wliat  din.'ctioa  doc«  lio  move  ?  £ast  is  the 
obviouN  aiuwcr — an  nnswor  whicli  for  tlie  moment  niay  pan 
wiUiout  crilioism.  Diit  now  llto  ati«)ior  irt  Iivarnt,  uud  (ha 
Tonol  aula  to  tlio  VTctt  with  a  velocity  otitul  to  thut  at  whioh 
tho  captain  vaUca.  In  what  dini'lion  Aw»  he  now  movo 
wImu  ho  goes  from  elcin  to  etcm?  You  cannot  aay  Kasit,  (vt 
iita  yttacl  n  currj'infr  him  us  fust  towards  tbo  West  oa  ho 
wulJu  in  tlis  Eut ;  nnit  j^m  ciiniiot  my  West  for  tLo  coDvcrao 
ronson.  In  n.'a|)oct  to  hoirrnunding  sput  ho  i«  ctutionary ; 
t}iou);h  to  all  on  bonrd  the  itliip  he  sdcru  to  be  moving.  Itiit 
now  are  wo  qnit«  sure  ofthia<v>i)olu.4i»n? — Is  ho  R-allyntftlion- 
ary  ?  When  w«  tukc  in(^)  account  the  Earth's  motion  round 
iu  iixi«,  wo  find  thut  inHlo.-uI  of  Iwing  stutioniir}-  ho  is  travel- 
ling at  the  nto  of  lOOO  milos  per  hour  to  the  East ;  bo  that 
iioilhcr  tJto  perception  ofonc  w>io  loolu  nt  him,  nor  tlio  iiift-r- 
rrncc!  of  one  who  nllowa  for  tho  ship's  motion,  U  anything  liko 
tho  truth.  Nor  indeed,  on  farther  conudcnilion,  shall  wo  find 
tliia  rcvtM.<4  ocniclimon  to  be  much  bettor.  For  we  liavo  foN 
gottoa  lo  allow  for  tho  Earth's  motion  in  its  orbit.  This 
being  some  (!8,000  miles  per  hour,  tt  follows  that,  assnming 
tbo  time  to  be  midday,  ho  ta  moving,  not  at  tho  nitc  of  1000 
miles  per  hour  to  tht-  Knst.  but  at  tlic  rate  of  C7,000  miles  per 
hoar  to  the  Wcitt.  Nuy,  not  even  now  have  wo  discovered 
llip  Ime  rate  and  the  true  direction  of  his  movomcnt.  Wilh 
the  ^^^th'M  progroM  in  its  orbit,  wc  have  to  join  lliat  of  tho 
whole  Solar  system  towards  the  constellation  Hcrciilos ;  and 
wlion  we  do  tlii«,  we  perceive  tliat  be  i»  moving  neither  East 
nor  '^V'eeil,  hut  in  a  liuo  inclined  to  tho  [>laD0  of  tho  Ecliptic, 
mid  at  a  vulocity  greater  or  leiw  (acconling  to  the  time  of  the 
year)  thun  tliut  obovo  u^mcd.  To  whieh  let  us  add,  tltat 
were  tbo  d\-namio  arrangemi-nts  of  our  sideroal  system  fully 
known  to  ns,  wo  diould  ]>robnbly  discover  (ho  direction  an^l 
tute  of  his  lolaiil  movement  to  difler  consKlerably  even  from 
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thcto.  How  illasivG  aro  onr  ideas  of  Motion,  u  tlius  mode 

■ufBiSenUy  numtfcst.  Tliut  which  sccnu  monng  proves  to 
stationary ;  tliiil  which  socm*  tdatiuiiary  proves  lo  be  moring;"' 
while  tliut  wliiuh  wo  conclude  to  bo  going  rapidly  in  ono 
direction,  turns  out  to  be  going  oiuch  itioro  npi^lly  in  the 
o])po«ito  direction.  And  so  wo  aiv  taught  tliat  what  we  aru 
DoiiBcioua  of  is  not  the  rviil  motion  of  any  object,  cither  in  its 
rnlc  or  direction ;  but  merely  its  motion  as  measurod  from  tin 
Hgood  poution^-eithcr  the  position  we  ourselves  oi'cupy  or 
I  other.  Yet  in  Uils  very  process  of  concluding  that  the 
motions  we  porcclvo  aro  not  tho  rad  motions,  wo  tacitly 
ujvtumu  that  there  arc  real  motions.  In  rovising  our  buccchb- 
ive  judgments  eonei-niing  a  body's  course  or  velocity,  wc  lako 
for  granted  that  there  is  an  actual  course  anil  nn  actual 
Velocity — we  take  for  granted  that  there  arc  fixed  ]>oint«  in 
fpacc  with  rcMpn't  to  wliich  nil  motions  arc  absolute ;  and  wc 
find  it  imposoiblc  to  rid  ourselves  of  tliia  idea.  Nevcilhclc»», 
aliMilulc  motion  cannot  even  bo  imaprined,  much  loss  known. 
Klotion  IL8  taking  place  apart  from  thotm  limitations  of  spoeu 
which  nc  liubitually  aRMOciatc  with  it,  i.t  totally  uothiiikuble. 
For  motion  is  change  of  place ;  but  in  unlimited  upoce,  cliongo 
of  phics  is  incoBGcivubte,  bccnuHO  place  itself  is  iuconceivitble. 
I'hice  can  be  conceived  only  by  rcfornice  to  other  places;  niid 
tu  the  absence  of  objocts  disporaod  through  sjucc,  a  plaeo 
could  be  conceived  only  in  rcltiliun  to  tho  limits  of  sptica; 
whence  it  follows  that  in  unlimitcsl  S])ace,  place  ctmnol  ba 
conceived — all  places  must  be  equidistant  from  boundaries 
that  do  not  exist,  Tlius  wliilo  wc  are  obliged  to  think  that 
thero  is  an  absolute  motion,  wc  find  absolute  motion  ineom> 
prvltctudblc. 

Another  insnpenible  difficulty  presents  itac-lf  whiii  wo 
contemplate  tho  tmnitfor  of  Motion.  ITabit  blinds  us  to  the 
nuirrelausnons  of  tliis  phenomenon.  Familiar  with  tlio  fact 
from  childhood,  we  see  nothing  rvmaikablo  in  the  ability  of  a 
moving  thing  to  gencmto  movement  in  a  thing  that  id 
BtAtionary.     It  is,  however,  imi}aa!(ible  to  undcniund  it.     lu 
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wliat  nopcctdoes  a  Iwdj-  after  impaot  ililTvr  from  itself  bcforQ 
iiDpacl  ?  "WTiat  is  tliU  added  to  it  wMcli  doca  not  sensibly 
uObct  any  of  its  properties  and  yvi  vnMc*  it  to  imvcnn 
epoco  P  llnrc  13  an  object  at  reet  and  here  is  tlic  aoinc  object 
lnu^'iug.  In  tho  oiio  stHto  it  has  no  tendency  to  chango  ita 
place ;  btit  in  tlio  otlicr  it  is  obliged  nt  fiicli  iiistant  to  amumo 
a  new  pokition.  liVliat  is  it  wliiuli  will  for  cvor  go  on  pro- 
duotng  this  effect  without  being  eichaualcd  ?  and  hotr  does  it 
dwell  in  the  object  ?  The  motion  you  say  baa  been  com- 
municated. Ilut  how?  —  ^^liat  bns  bc«n  communicated P 
,Tlio  striking  body  has  not  transferred  a  iAiuff  to  the  body 
k ;  and  it  is  equally  out  of  the  question  to  say  that  it 
traiisfi-rred  an  attriliih.  What  then  lias  it  tnuufcrred  ? 
Onoo  more  there  is  the  old  pusjilo  eonceniing  the  connexion 
between  Motion  and  Itcst.  "Wo  daily  witncas  tho  gradual 
retardation  and  (iiud  sloi*pngtr  of  tiling*  projected  from  tlio 
hund  or  otherwise  impelled ;  and  vro  equally  often  witncm 
the  cliango  from  Rest  to  Motion  produced  by  tbo  a[^licatioD 
of  force.     Ilut  truly  to  reprcwnt  Uieso  transitions  in  thougbt^ 

eve  find  impossible.  For  a  breach  of  the  law  of  continuity 
jKcnu  necessarily  inrolvi-d ;  and  yet  no  breach  of  it  is  con- 
ceivable. A  body  tra\'clliiig  at  a  given  velocity  cannot  bo 
brought  to  a  statA  of  rest,  or  no  velocity,  n-irlunit  {ui^Kiiig 
'through  all  intermediate  velocities.  At  first  sight  notJiiug 
Keoma  ciuicr  tluin  to  iinngino  it  doing  tbis.  It  is  quite  ■\tom- 
bla  to  think  of  it^  motion  att  diminishing  iii>>i'ii.iihly  until 
it  bocgmos  infinitesimal ;  and  many  will  think  equally  possi* 
bto  to  pass  in  tliought  frvm  infinitesimal  motion  to  no 
motiou.  But  this  is  an  error.  Mentally  follow  out  tho 
dcemuing  velocity  as  long  a»  %*»»  plcu^e,  and  there  still 
remains  seMi«  volocily.  Halve  and  ngoin  hulvo  iho  rato  of 
movement  fur  ever,  yet  movement  stiU  exists  [  and  tlio  smull- 
cst  movement  is  wpiinkt^-tl  by  iiti  ii»[)a«Mblo  gup  from  no 
■Dovemont.  As  something,  however  minute,  ia  infinitely 
'freat  ta  couparLion  with  nolliiiig :  #o  \n  cveti  the  least  con- 
inblo  motion,   iufiuito  as  conijiared  with   rest.  Tb* 
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conirerae  perplexities  attenilint  on  the  transition  Iront  Rest  u 
Motion,  need  not  be  spccilkd.  Thew,  equally  with  tho  fotv^ 
ing,  show  ua  that  Uiougfa  wo  ore  oUigrd  to  tkinlc  of  auch 
cbangos  as  actually  occurring,  their  ocairrcnco  cannot  bo 
rculixnl. 

Thus  neither  when  considered  in  oooaexion  with  Space, 
nor  Vi'hcu  coiuldcrcd  in  connexion  with  Uuttor,  nor  wheo 
considcruil  lu  connexion  with  lEost,  do  wo  Cmi  that  Uotioa  ta 
truly  coguizablo.  AU  cSotU  to  utidorstund  its  essential 
uuturc  do  but  bring  us  to  nlbcmatave  impowiibLittiM  of 
thought. 

g  18.  On  lining  a  ebalr,  tho  Ibroo  exerted  we  negud  tu 
cquul  to  that  antagonistic  force  called  tho  wi-i^ht  <^  tho 
chiiir  ;  and  wo  cannot  think  ofllKiso  as  equal  williout  think* 
ing  of  thom  as  like  in  kind ;  sijioc  equality  isoooc«ivable  only 
between  things  that  are  connatural.  The  axiom  that  aetion 
and  reaction  arc  oquat  and  iu  o[)po»it«  directions,  oommonly 
exemplified  by  this  very  instance  of  muscular  effort  ventu 
weight,  cannot  bo  mentally  roaliaed  on  any  other  oondilion. 
Ye(,  contmriwivoi,  it  is  ii>en:'diblu  that  Hic  ferco  as  existing  in 
the  chair  really  membles  tho  forco  as  present  to  our  minds. 
It  scarooly  nctxls  to  point  out  that  the  weight  of  tho  chair 
produoca  in  us  \-iirtous  feelings  oocording  as  we  support  it  by  a 
single  finger,  or  the  whole  hand,  or  the  leg;  and  hcnoe 
to  ai:gne  that  as  it  cannot  bo  like  all  these  sensations  there  is 
DO  reason  to  hvliuvo  it  like  any.  It  suffices  to  remark  that 
sboe  the  foroe  as  known  to  ua  is  an  aflection  of  oonsciousiuss, 
wD  caanot  conceive  the  force  existing  in  the  chair  luider  the 
some  fona  witliout  cndewiog  the  chair  with  conwioUHncas. 
So  that  it  is  absurd  to  think  of  Force  as  in  ilaelf  like  our 
sensatioQ  of  it,  and  yet  necessary  so  to  think  of  it  if  wo 
Tcnlico  it  in  oonsdonaness  at  alL 

How,  again,  can  we  understand  the  connexion  between 
Foroe  ond  Matter  P  Matter  is  known  to  us  only  through  its 
moDifcBtations  of  Force  :  our  ultinwtc  tost  of  Matter  is  Usa 
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ibilitj  to  restat:  abstnkci  its  reaistance  and  there  remaitu 
nottuog  bat  ctnptT  cztcnsioD.  Yet,  oa  the  oUicr  band,  rcaist- 
luioo  U  oquully  uiithuikublo  npart  from  Slat U'r— apart  from 
fMiRMitliing  extended.  Xot  only,  as  poiotcd  out  sonio  piifff^ 
buck,  are  centres  of  forco  do^tiid  of  cxlonsion  unimaginable  ; 
but,  a*  ta  incvilablo  coroUary,  we  cannot  imagino  either 
cxtvnd<yl  or  uncxt«ndcil  centres  of  force  to  attract  and  repul 
other  such  centres  at  a  dlatanco,  vritliout  tbo  intennodiatioa 
of  some  kind  of  mutter.  Wc  bare  bore  to  rvinork,  wbat 
could  noi  without  anticipation  be  remarked  when  trt^uting  of 
Matter,  tbat  the  bj'potbesid  of  Xowton,  equally  witli  that  of 
Boeoovicfa,  is  open  to  the  cliarge  Uiat  it  BUf^rascs  ono  tluog  to 
oct  apon  anotlior  tlimugh  a  space  wliicli  is  absolutely  cm])ty 
— a  supposition  wbicb  auinot  bo  represented  in  thought. 
This  charge  is  indeed  met  by  the  iatiwluctios  of  a  bypotJteti- 
ciil  fluid  cxialing  bctwc«a  tlie  atoms  or  ceDtren.  But  tbo 
prublem  is  not  thus  solved :  it  ia  simply  aliineit,  and  ro-ajtpcuru 
wbcn  tbccoattitution  of  this  fluid  i»  inquin^l  into.  How 

impoBStUe  it  i«  to  dude  the  difficult}*  presented  by  the  transfvr 
of  Force  through  spucc^  is  best  scon  in  the  coso  of  sstronumical 
forces.  The  Sun  act4  upon  us  in  such  way  as  to  pruducc  ttic 
tumsalions  of  light  and  beat ;  and  we  bare  aacorlainod  tiiat 
between  the  cauw  as  existing  in  tUo  Sun,  and  the  eSbct  a» 
experienced  on  the  Earth,  a  lapse  of  about  eight  minutes 
occurs :  wbeuoo  unavoidably  result  in  us,  tbo  conceptions  of 
\x>i\\  a  foroo  and  a  motion.  So  thnt  for  tli«  asxumplion  of  a 
lumioifcrons  ctbcr,  there  is  the  defence,  not  only  that  tliu 
oxoroise  of  forco  tlirougli  Oa,000,00O  of  milos  of  ul»oluto 
vacuum  is  inconceivable,  but  olao  that  it  ia  impossible  to  oan> 
ccive  motion  in  tbo  absence  of  sometliing  moved.  Similarly 
in  tlie  case  of  gravitation.  Newton  doaoribed  himself  aa 
unable  to  think  that  tbo  attraction  of  ono  body  for  another  at 
a  ilLsliinoc,  ooiild  bo  exerted  in  thu  absence  of  an  intorveiung 
medium.  But  now  lot  ua  a>ik  liow  much  the  f<n^vaider  we 
arc  if  an  inlorvcniiig  medium  Iw  atsuincd.  This  ether  whoso 
uaduloliuna  according  to  the  received  hypothusis  oonatitata 
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heat  and  light,  and  whick  la  the  whiclc  of  RTavitntion — how 
is  it  cnnmiUitcl  ?  Wo  must  n'gaH  it,  in  tlic  vray  that  phy- 
eicifitd  do  regard  it,  na  composed  of  ntoma  which  attract  and 
n^icl  o<ich  other — inliiiilcviinnl  it  raay  bo  in  cotnjMriaoti  with 
thow  of  ordinary  matter,  but  atill  atoms.  And  remembering 
that  tbia  ether  is  iinpotidoniblc,  vo  ore  obliged  to  concltido 
tliat  the  nitio  hctwci^k  thv  iiiti.<RFiiuc(4  of  th<»o  otonu  and  iho 
ntonu  thcaui^\-cA,  i«  inconimcii-turuHy  grwitcr  thnti  tlie  liJio 
ratio  in  ponderable  nuitter ;  else  t}ie  dcusities  could  not  be 
incommunfiurnblo.  Iiistrnd  then  of  n  dircot  action  by  tlio  Sim 
U[)on  the  Earth  without  anything  intervening,  we  have  to 
conceive  tho  Sun'a  action  propngatcd  through  a  modium 
whoac  moleculeii  are  pmbably  na  nnall  relatively  to  their  inter- 
spaces m  an  the  Sim  and  Earth  compared  irith  tho  apace 
between  tliem :  we  liavo  to  concci>"o  these  infinitesimal  mole- 
cules acting  on  each  other  through  abfiohilely  vacant  spaces 
which  are  immense  in  compai-iaon  with  their  own  dimensiona. 
How  is  this  conception  easier  than  the  other  P  Wo  still  have 
mentally  to  re])rcacnt  a  body  as  acting  where  it  la  not,  and  ia 
the  alHonce  of  anjthinj*  by  which  its  action  may  be  transfer- 
red ;  and  what  itiattci's  it  whcllier  this  takos  pkce  on  u  largo 
or  a  small  scale  ?  We  see  therefore  that  the  exercise  of 

Forco  i«  altogether  unintelligible.  AVo  cannot  imsgini;  it 
except  through  the  instrumentality  of  something  having 
exlcnoion ;  and  }'et  when  wo  ha%'e  osstimcd  this  KOmelhin^, 
wo  fin<l  the  prrplrxity  is  not  got  riil  of  hut  only  postpom?(l. 
Wo  are  obliged  to  conclude  that  matter,  whether  ponderable 
or  imponderable,  and  whether  nggregatod  or  in  its  hypotheti- 
cal units,  ttcts  upon  matter  t1in>ugh  ubsobitcly  vacant  space ; 
and  yet  this  conclusion  b  positively  unthinkable. 

Yet  another  difficulty  of  conception,  converso  in  nature 
but  ofinnlly  insurmountable,  mnit  bo  added.  Tf,  on  the 
one  hand,  wo  cannot  in  thought  seo  matter  acting  upon 
matter  throngh  a  vast  interval  of  space  which  is  absolutely 
void ;  on  the  other  hand,  that  the  gravitation  of  one  pnrticlfl 
of  matter  towarda  onolhor,  and  towards  all  othors,  should 
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be  absolutely  the  same  whellicr  llie  int«rTcnh)|;  spnco  is 
filled  witli  tnittUn-  or  not,  i:t  incomprchoasiblL'.  I  lilt  from 
tlio  groitn<l,  ftnd  continue  to  liold,  a  pound  wt^iglit.  Kovr 
intu  Uie  vacnucy  bt'twooo  it  and  llio  ground,  U  in* 
troduood  a  notut  of  matter  of  any  kmd  vhatcvc-r,  in  any 
state  wltaterer — hot  or  cold,  liquid  or  solid,  traiiHjHtn^'nt  or 
opaquu,  light  or  dense;  and  tfao  grnyitation  of  the  n-oiglib 
is  Gutiroly  anoffoctod.  The  wliolo  Eiirth,  n»  wt-ll  an  onch 
indiridoal  of  the  infinity  of  |i«rticlcii  coinpostiiig  tlio 
Earth,  acta  on  the  pound  in  absolately  the  same  way, 
hotorA'  intorvvncHi  or  if  nothing  intervener.     Through 

;ht  tlionaand  tniloa  of  the  Knrlh's  substance,  each  ntolo- 
culo  st  tho  iuitipoilc-4  nlfi.-ct«  roch  moloculo  of  the  weight 
I  hold,  in  utt«r  indiSoroneo  to  tlio  fulneas  or  emptiness 
of  the  8])ace  betwoon  tbem.  So  tbat  each  portion  of  matter 
in  it«  dealings  with  remote  portions,  treats  sU  intervening 
portions  ns  though  thcydiil  not  cxint ;  nnd  yet,  at  tho  samo 
time  it  rc<cogiiixoH  their  exislciico  with  Bcrupuloue  cxaotnesa 
in  its  direct  dealings  with  thpm.  Wo  haTO  to  regard  gravi- 
tatioa  aa  a  force  to  which  crerything  in  tho  UuiTerae  is 
at  onco  pcrfuclly  opar|uc  in  respect  of  itself  and  perfectly 
trantipiirunt  in  respect  of  other  things. 

While  thou  it  is  impossible  to  form  any  idea  of  Forco 
in  itself,, it  is  eqaslly  impossiblo  to  coroprehond  its  toodo 
of  oxcrciiW. 


i  19.  Turning  now  from  the  outor  to  the  inner  woild,  let 
na  contemplate,  not  the  agencies  to  which  we  oitcribo  onr 
subjective  modifications,  hut  tho  subjcctivo  uodificatiooa 
tlii^m«ilve«.  ThcM  oonAtitute  a  scrica.  Pitlicult  as  we  find 
it  distinctly  to  sepoiate  and  iodinduali/o  them,  it  is  nerertfae* 
less  beyond  question  tltat  our  state*  of  uonsciousncss  occur  in 
succession. 

Is  this  chain  of  states  of  conscionsness  infinite  or  finite? 
We  cannot  say  infinite ;  not  only  bocuusc  wo  have  indirccll^ 
icoobed  the  conclusion  tbat  thnre  was  a  pvriod  when  it  com- 
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munood,  but  aUo  because  all  infinily  is  inoouccivablo^in 
iiiSntte  eeries  iocloded.  We  cannot  aay  Unite ;  for  we  have 
no  knuwledj^  of  eitlwr  of  iU  coda.  Go  biuik  iti  memory  u 
fiir  aa  we  may,  we  oie  wLolljr  unable  to  identify  our  first 
fitatoa  of  conscioiunew :  tlie  penpectivo  of  our  tbougbu 
▼nninhca  ia  a  dint  obauurtty  whurc  wo  can  muko  out  nothing. 
Similarly  at  the  other  extreme.  We  ba\'e  no  immediate 
knotrU-df^  of  a  termination  to  the  series  at  a  future  time ;  and 
wo  oonnut  really  lay  hold  of  that  tcmporaiy  tcrminatuHi  of 
the  Bsrias  reached  at  the  preeeot  moment.  For  tbo  xtato  of 
conaoiousneu  recognized  by  ua  as  our  last,  is  not  truly  our 
lost.  That  any  mental  aScction  may  be  contemplated  as  one 
of  tho  scrio«,  it  must  bo  resru^ailxrQd—rrprftcntai  in  thougbt, 
not  pmenttd.  The  truly  last  state  of  oonaciousncM  is  that 
which  is  possiDg  in  the  Tcry  act  of  contemplatiBS;  a  atate 
just  jHUiL— that  in  which  wo  are  thinking  of  tho  one  before  na 
the  lost.  So  that  the  proximate  end  of  the  chain  eludes  ua, 
M  well  as  the  remote  end. 

"But,"  it  may  bcsaid,  "though  wo  cannot  directly  kmv 
coiisciousncH  to  he  finite  in  duration,  bccau-tc  ncitltcr  of  its 
liuiita  can  be  actually  Kiu^hed ;  jTt  we  can  rcry  well  conceim 
it  to  be  so."  No :  not  even  this  is  true.  In  the  first  pUoo, 
wo  ciumot  coMceire  the  terminations  of  that  canBoiousooas 
which  nlono  wo  really  know — our  own — any  more  (ban  we 
canjuroeiTe  its  terminationa.  For  in  truth  the  two  acts  aro 
hero  one.  In  either  cose  such  terminations  must  be,  as  above 
naid,  not  prewnted  iu  thought,  but  rcproecutcd ;  nod  they 
must  bo  represented  oa  in  the  act  of  oecurring,  Kov  to 
represent  tho  termination  of  consciotuaiefla  as  oecurring 
111  ourach'es,  is  to  tttink  of  oiirKlvoa  as  contemplating  the 
ccMBlioa  of  the  last  state  of  consciouancns ;  and  this  implies 
ft  Buppooed  oontinuanoo  of  consciousness  al^r  its  la«t 
state,  which  is  absurd.  In  tho  second  plnce,  if  wo  regard 
tho  matter  objectively  —  if  wo  study  tho  {ihcnoraciia  as 
occurring  iu  others,  or  in  tlio  abstract,  we  ore  equally  foiled. 
CoosGdousDess  impUos  perpetual  change  and   tlic  porpotnal 
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establishniciit  of  relaUoiu  betircon  ita  eucoeenre  phnaes.  To 
bti  ktiDWD  at  all,  any  mental  aflecUan  musttw  known  as  sucli  or 
such — 08  like  tlicao  foregoing  one*  or  mUilu!  tbooe :  if  it  in  not 
tboiiglit  of  in  connexion  witli  othora-^not  dictinguiahc<l  or 
identified  b}*  compariaon  with  others,  it  ia  not  recognized — is 
not  B  stAte  of  oonaeiomncn  at  all.  A  lost  atnte  of  oonwious- 
ne«s,  then,  like  nay  other,  can  cxUt  only  llinntgh  a  pcixsep- 
(ion  of  ita  rolationa  to  prerHnu  aMea.  But  such  peroeption  of 
ita  rclatioos  must  constitute  a  state  later  than  the  last,  which 
is  a  contiuiliclion.  Or  to  put  tlio  diJiiculty  in  onoUior  ibnn : — 
ceankoa  ohon^  of  atate  is  the  condition  on  which  alone 
"y?^— "«—  exists,  then  whea  the  suppcMwd  lost  atate 
been  reached  by  tho  cmtpk-lion  of  tLo  preocding  change, 
rhangehaaeewod;  thereforo  consoioiisnoas  has  coucd ;  there- 
fore the  suppoaod  last  state  is  not  a  state  of  eonsoiouanoaa  at 
ell ;  therefore  thore  can  bo  no  lost  state  of  conaciousUMs.  In 
short,  tho  perplexi^  is  like  that  presented  by  llic  n-Iutions  of 
Motion  and  Beet  As  wo  found  it  was  imponible  really  to 
conc«.'i%'c  But  becoming  Motion  or  Motion  becoming  Beat ;  so 
ro  we  find  it  is  impossible  reully  to  oonceire  either  tho 
giuning  or  tho  ending  of  tliose  changes  which  con«tituto 
cuiiKctoiuncss. 

Henoc,  while  wc  are  unable  cither  to  believe  nr  to  conceive 
;hat  the  dtirution  of  couKciousnru  L*  infinite,  we  ore  equally 
aUo  cither  to  know  it  as  finite,  or  to  conceive  it  as  finite. 


§  30.  I^or  do  wo  meet  with  any  greater  succeaa  when,  ia> 
'.  of  the  extent  of  conitciouiuiow,  we  consider  its  stibstanoc 
be  qnesden — What  ia  this  that  thinks  ?  admits  ef  no  bettor 
mlution  than  the  question  to  which  we  have  just  found  none 
but  inconeeivaMc  answers. 

'Hm  cxistcnoo  of  Mch  individual  as  known  to  himself,  has 
been  always  held  by  monluitd  at  large,  the  most  incontro- 
vertible of  truths.  To  say—"  I  am  as  sure  of  it  as  I  am  sure 
^that  I  exislf"  IS,  in  common  ^ccch,  the  most  cmphatlo  ex- 
ion  of  oertointy.    And  this  fact  of  porson.'d  existonct^ 
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tcatificd  to  by  lliu  uiiirontnl  consciousnott  of  men,  liaa  bc«n 
mu^Io  tlio  hasiH  of  titindrj^  pliiloeophiea ;  vrlience  may  be  draivii 
ibo  inference,  that  it  M  lield  by  llimkcrs,  ax  well  m  by  the 
Tulp^ir,  to  be  b(>j'ond  nil  facta  umjUGStionablc. 

liclief  in  tlio  reality  of  self,  is,  ind^,  a  belief  irhich  no 
Iiypotbc«s  eiiiibk-s  iis  to  oscaipo.  Whiit  shall  wo  «ny  of  these 
•ocouBaira  impressions  and  ideiu  n-liiclt  constitato  conscious- 
nem  P  SbuU  wo  soy  tliat  tlicy  aro  the  aSvotioiu  of  ROTnolhiiig 
culled  mind,  which,  as  being  the  subject  of  them,  is  tho  reul 
egof  If  we  soy  this,  vro  msnifcetly  imply  that  the  eyo  iaaa 
oiitify,  Shall  we  assert  tlutt  these  impmsionsnnd  ideas  arc  not 
the  inero  eiipcrlicml  changes  wrought  oa  some  thinking  sub- 
slunoo,  but  arc  themselves  the  ^-cr}'  body  of  thia  nibstaiKW— 
ore  aevcrally  the  iwodifiiid  funiia  which  it  from  montoiit  to 
moment  assumes  P  Tliis  In-polhosis,  equally  with  (he  fore- 
going, implicK  that  the  individiuil  exists  as  a  permnnciit  and 
ilislinct  bc-ing ;  ^iiice  inodtlications  ncccaanrily  involve  some- 
thing modified.  Shall  we  then  betake  ourselves  to  the  sceptio's 
position,  and  argue  that  wo  know  nothing  more  than  our  im- 
prosiuoDS  and  ideas  thrmsehTS — that  tht^  aro  to  us  the  only 
existences ;  and  thnt  tho  jiersonaliiy  said  to  underlie  them  is  a 
mcTQ  Gction  f  Wo  do  nut  evt^n  thus  cecapo ;  since  this  prO' 
position,  verhully  intclh')fible  but  n^ally  nnthiiiluiblc,  itself 
makes  tho  assumption  which  it  profcsacs  to  rejiudiule.  Fop 
liow  can  ooDsctousocsa  ho  wholly  resolvod  into  impressions  and 
ideas,  when  an  impression  of  necessity  iinpHc*  something  im- 
pnwsod  ?  Or  again,  how  can  the  sceptic  who  has  deeomposod 
Ilia  eonaciousnen  into  impressioiiis  and  ideas,  explain  the  lact 
that  he  conndcra  them  as  ftia  impmsions  and  idea*  ?  Or 
once  more,  if,  as  he  must,  he  admits  that  he  has  on  impression 
of  his  personal  oxistoneo,  what  warrant  can  ho  show  for  ro- 
]»;ting  ihiii  impression  as  unreal  while  he  accepts  all  his  other 
impTcaeions  as  real  f  Unless  be  can  give  satLsfactory  answen 
to  these  queries,  whieh  he  cannot,  ho  must  abandon  liis  con- 
clusions ;  and  must  admit  tlie  reality  of  the  individual  mind. 

Bat  now,  unavoidable  as  ts  thia  belief — cslabliahcd  though 
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it  is  uol  oiily  by  the  asKUt  of  mankind  ot  largo,  entloncd  by 
divk'iia  [ttiUo»o[>lierB,  but  by  (lu>  Huiculo  of  the  woptioal  urgu* 
inent — it  i»  yd  a  belief  adinilting  of  no  jusliiicBtion  by  imsoD : 
nay,  indeed,  it  ia  a  belief  vbich  reason,  wben  prraecd  for  » 
distinct  answer,  rcjcota.     Oiw  of  the  inoMt  rnccnt  writcn  who 
hcui  touched  upon  tliw  question— llr  Muiim-I— docs  indeed 
contend  lliat  iii  the  consciousocsa  of  self,  we  have  a  |neco  of 
real   koowlcdgo.     Tho  Tolidity  of  immediate  intuition  ho 
Uolda   in   this  caso  unqoostionable  :    romarking  tliat   "let 
systont-mukvni  «uy  wlukt  tlit;y  will,  the  unsophtatieated  avnao 
of  miiakind  refiutn  (o  ackiiowltdgo  that  mind  14  but  n  biindlo 
of  itatea  of  conaoiousoeaa,  aa  matter  is  (possibly)  u  bundle  of 
sensible  quaUtics."     On  which  poHitioa  tbo  obvious  comment 
ia,  that  it  dow  uot  sccin  altog«tbor  a  ooiui«tciit  one  for  n 
Eontist,  who  paj-a  but  small  respect  to  "  tlie  unsopliistioatod 
sense  of  maDkiml"  whenitteetifiea  to  tbe  objectivity  of  space. 
Paasing  over  ibis,  bow«Tor,  it  may  rcudily  bo  ebo«*u  that  u 
oognitioD  of  Holf,  properly  no  coUwl,  in  iiW^luU-ly  ufgntivocl 
by  tho  laws  of  thought.     The  fundainciitul  condition  to  all 
consciousness,  empbatically  iniUHlod  tijmn  by  Mi  Mansol  in 
common  wilb  Sir  >rilliam  Uamilton  and  others,  ia  the  aiiti- 
1b<«iA  of  sobject  uiid  object.     And  on  tills  "  primitive  dualism 
of  oansctoiuness,"  "  from  wbi<-b  tliccxphinatioiwof  philosophy 
must  takfl  their  start,"  Mr  Manscl  fomuLt  hi.*) refutation  of  tbe 
Oermaa  absolutists.     But  now,  wlmt  is  the  corollary  from  this 
doctrine,  ns  bcariuf^  on  tho  ooitsoiousnosa  of  self  f    Tlio  mental 
act  in  which  self  is  kiion-a,  implies,  like  every  other  mental 
act,  a  porcoiring  subject  and  a  pcrceiixd  object.     If,  then,  tho 
objWTt  iKiTcei\-ed  U  mlf,  wliat  i»  llio  subJM^t  that  jicrrcives  ?  or 
if  it  is  the  tnio  self  nliiclk  thinks,  what  other  self  run  it  bo 
that  is  tliought  of?    Clfwrly,  a  truo  cognition  of  self  implies 
a  state  in  wbirb  tlii>  knowinf;  nnd  the  known  are  one— in 
wbivh  subject  and  object  are  identified ;  and  this  Mr  Mausel 
rightly  boUls  to  bo  tlio  annihilation  of  both. 

So  that  the  personality  of  which  each  ia  coiucioBB,  md  of 
which  thooxiAtcnceis  to  eachafuct  bajrondaUotlifln  Uwniait 
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ci-iiuiti,  is  yot  a  thing  which  cannot  truly  be  kiioim  at  nil : 
knowledge  of  it  is  forUdtlon  by  tho  very  rutuie  of  thougltt. 

S  21.  XTItiiniito  Sciootifio  I<lcii«,  then,  aro  nil  Tq)iT8cntalive 
of  rcuUtice  tliut  cumot  bo  oonijirclioiulv^cl.  AUkt  ho  iDotUtr 
how  groat  a  progress  in  the  oc^gataon  of  fuctA  and  the  otiUib- 
lU)inte:it  of  generalizations  ever  wider  and  wider — after  the 
merging  of  limited  ouJ  dori^titivo  Irutlu  in  truths  that  aro 
larger  and  dii.'^por  liud  boon  carried  no  matter  Lun-  far ;  the 
lUndameDtaltruthrenukinaiuniuch  beyond  roach  asever.  Tho 
explanation  of  that  wliich  is  explicable,  doea  but  bring  out 
into  greater  cloanic«s  the  iucxplicnblcncis  of  that  which  re- 
niauu  behind.  Alike  In  tlie  external  oud  the  iiitorual  u-orldii, 
the  man  of  aoience  sees  himself  in  the  midst  of  perpetual  ehangca 
of  whicli  he  coa  disoovor  ncitlicr  tlio  beginning  nor  the  end. 
If,  tracing  back  tho  evolution  of  tbinga,  ho  allows  hinuolf  to 
eRtertoiD  the  hypothesia  that  tiio  Universe  once  oxiatod  in  a 
dilTiuod  form,  ho  tinda  it  utterly  impossible  to  concave  how 
this  camo  to  bo  M>;  and  ctjuully,  if  ho  spocolalea  on  the 
future,  ho  coil  naaign  uo  lijoit  to  tho  grand  auocoMon  of  pho- 
nonioua  ever  unfuldiug  thomsolvoa  before  him.  In  like 
monucr  if  he  looks  inward,  ho  pcrcdvcs  that  both  ends  of  tho 
thread  of  consciousness  are  beyond  his  grasp';  nay,  ovon 
boyotid  his  power  to  tbiiik  of  us  huving  exiattxl  or  as  existing 
ia  time  to  ooinc.  ^V1lC]l,  again,  }io  tunu  from  ihoBucccasion  of 
]ihvtiomona,  oxt«nial  or  iiitcrmd,  to  their  intrinsio  nature,  he 
is  just  OS  much  uL  fault.  tju])posiug  liiin  in  every  case  able  to 
roaolve  the  appcuranccA,  properties,  and  movcmcuts  of  things, 
into  manif<istationa  of  Force  in  Space  and  Time ;  ho  still  finds 
thut  Force,  Space,  and  Tiiuo  pass  all  understanding.  Simi- 
hirly,  though  the  onalyHis  of  mental  actions  may  finally  bring 
him  down  (o  acndalioiis,  aa  tho  original  materials  out  of  which 
all  thought  ia  woven,  yet  he  is  little  forwarder;  for  ho  can 
give  no  account  cither  of  sensations  them.HGlvcs  or  of  that 
something  which  is  consciou*  of  sensations.  Objective  and 
•ubjwtive  things  ho  thw  asoertuius  to  bo  alike  inscrutable  in 
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ttit'ir  BubsUncc  and  genesia.  Iii  all  directions  his  inTGetiga- 
tium  on-iilually  bring  him  laoc  to  tiKO  with  on  inaoluhlo 
cnigum ;  and  he  over  more  clearly  pcrccircs  it  to  be  an  JiMoluhlu 
enigma.  He  learos  at  odoc  the  greatness  and  the  litth-ncsH  of 
the  hiunoQ  intellect — it«  power  in  dealing  vith  all  that  comes 
within  the  range  of  esperience ;  its  ixnjwteiice  in  dealing 
with  bU  that  tninsci-uds  experience  Ho  realizes  with  a 
«{)cciitl  rtvidnns  the  utter  iucoiDprchctulUcnms  of  tlie  )tiini>l(sl 
fact,  considered  in  itaelt.  lie,  more  than  any  otlier,  truly 
knon  tbttt  in  its  ultimate  essence  nothing  can  be  knowu. 


CHATTER  IT. 
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%  22.  TiiF.  aaiQc  conclusion  is  Uius  arriTcd  ut,  from  irhich- 
ovcr  poiut  wo  eot  out.  If,  rrs]>ec^ing  the  orig;iii  and  nature 
of  tliingH,  we  ninkc  oomo  iiMfumption,  wo  lind  that  through  an 
inexomble  logic  it  iiivvtlubly  conimits  us  to  ultcrastiru  itnpoa- 
sibtlitics  of  tliought ;  and  lliia  holda  true  of  ever}'  aseuiaption 
that  can  be  imagined.  If,  coulTariwise,  ve  make  no  assump- 
tion, hut  fict  out  from  the  m^nniblc  properties  of  Bumimdiug 
objects,  and,  nfcertiiiiting  (hi-ir  I'^Hcial  laws  of  dependence,  go 
on  to  mergo  tli(<tc  in  luws  more  and  moro  general,  uutU  wo 
bring  them  all  under  sonic  most  general  laws ;  weMiU  find  our- 
nclvea  as  far  oa  ever  from  knowing  what  it  is  which  numifosta 
these  properties  to  us :  clearly  as  we  seem  to  know  it,  our 
aj^MTcnt  knowledge  prove*  on  exnminatiou  to  bo  utterly  irre- 
concjlable  with  ilm-lf.  Ullimate  rtligious  ideun  and  ultimate 
Binentifie  ideas,  alike  turn  out  to  be  merely  (tii-mbols  of  the 
actual,  not  cognitions  of  it. 

■The  convicttcn,  bo  rcathed,  that  htunnn  int<>lIigeneo  is 
iiK-Apuble  of  absolute  knowletlge,  is  one  thut  lins  bneji  tJowly 
guining  ground  qh  eiviliz  tion  has  advanced.  Koeh  new 
ontologienl  tlieori,-,  iVom  time  to  time  propounded  in  tien  of 
previous  ones  tiiawn  to  be  untenable,  has  been  followed  by  a 
Dcw  crilteitm  leading  to  u  new  scepticism.  All  possible  con- 
oeptioiu  Lave  been  one  by  one  tried  and  found  wanting ;  and 
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•0  tbc  ciittic  fivid  of  spccuIalioQ  lias  bc<«  gradually  exhausted 
nilhout  poailiTo  mult:  the  only  result  lUTiTvd  ut  being 
the  negative  one  above  EtntccI  —  tlint  llio  reality  existing 
iM^nd  «U  nppcaranooB  is,  and  must  ever  bo,  uitknois'u.  To 
this  coRclu;uoa  alinost  every  thinker  of  nnlo  has  Bubecrib(<d. 
"  With  the  exception,"  says  Sir  William  Hamilton,  "ofu  few 
Lite  AbMilutiat  thooriscra  in  Qermauy,  this  is,  ]>orlia[)8,  tha 
truth  of  ull  others  meet  luirmocuoasly  r^^-echuod  by  ercry 
pliiloHoiihor  of  every  Mhool."  And  among  these  he  names — 
Protagonut,  Ariatollo,  St.  Augustiii,  Bocthiiu,  Avcrmus, 
Albertus  Mugntu,  Gcrson,  Ix>o  Hcbrtcus,  Mdancthen,  K<-a- 
liger,  Francis  Piccolomini,  Ciordooo  Bmno,  Campanelta, 
Bacon,  6{>inoxa,  Newton,  Kant. 

It  yet  rcnuina  to  point  out  huw  this  U'litff  may  be  cKtah- 
lisbed  rationally,  oa  well  aa  empirically.  Xol  only  is  it  thut, 
as  in  OtD  earlier  Uiinkcrs  above  mimt.'d,  a  ^-aguo  porcejition  of 
the  iuRcrutablonces  of  tilings  in  themselves  roBulta  ttom  dis- 
covering the  lUusivcncss  of  scnsisimprvstioni ;  wid  not  only 
is  it  that,  as  sliown  in  tho  foregoing  chapters,  definite  exjwri* 
mettts  evolve  alti-mativo  impnuuhiUlies  of  tlioiii^ht  out  of 
every  uttinuto  conceplion  we  can  frame;  hut  it  Is  thut  the 
rvtutivity  of  oar  Icnowledgo  is  demenstrublo  nnah-tically. 
Tho  induction  dra«ra  (Vom  general  and  special  oxperienoes, 
may  be  confirmed  by  a  deduotion  from  iho  naturo  of  our 
inteUigotiiCO.  Tu-o  wuys  of  reaching  such  n  deduction  exi«L 
Proof  that  our  cngniltons  are  not,  and  never  can  be,  ubKiIute, 
is  obtainable  by  iiniilyzing  cither  tho  proditrt  of  tlioughl,  or 
the  pr^ettt  of  thought,    lot  us  analyise  each. 

f  2n.  Tf,  when  walking  thnmgh  tho  Rclds  some  day  in 
September,  you  hear  a  rustle  a  few  yards  in  advance,  and 
on  oWrring  the  ditch-side  irhcro  it  occurs,  see  the  herbage 
agitated,  you  will  probably  turn  towards  the  spot  to  learn  by 
what  this  sound  and  motion  are  produced.  As  }'on  approueh 
tlwro  flutters  into  the  ditch,  a  partridge;  on  racing  which 
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your  ourioeity  is  eatia&ed — you  ban  what  you  call  an  tapttU' 
afiiM  of  tliu  appcaroncOB.  The  expLinatioii,  nurk,  amounts 
to  this ;  Uiat  whereas  tlirougbout  Ufo  you  have  had  coiiutU-M 
experiooccs  of  disturbanoo  among  dmall  stationary  bodiea, 
dccompanyiDg  tho  moTcnwDt  of  other  bodica  among  Uunn, 
an<l  have  gon«ralixcd  the  reUlion  hutvrwu  nuch  disturbance* 
and  «uch  mo^-iMuenta,  you  cousider  this  particular  disturbance 
cxpLiijicd,  on  iinding  it  to  prucnt,  an  instaiico  of  tho  like 
relation.  Suppow  you  catch  llio  ptirtiid;^  ;  niid,  wish- 

ing to  ascertain  why  it  did  not  escape,  cxamiuo  it,  and  find 
nt  one  Hpot,  a  slight  trace  of  blood  upon  its  feathers.  You 
noir  umientattd,  as  you  say,  what  tias  diaiiblod  thu  partridge. 
It  has  been  mounded  by  a  sporlstnan — luIOit  another  caso  to 
tlio  many  cancel  already  eocu  by  you,  of  birda  boiug  kllU-d  or 
injured  by  tlio  sliot  discharged  at  tbom  from  fotrling-piecos. 
And  in  osaimiluting  this  cow  to  other  such  ca«ee,  oonsiata 
your  understanding  of  it.  But  uoir,  on  considoration,  a 

difficulty  suggests  itself.  Only  a  singlo  shot  has  struck  the 
partridge,  and  that  not  in  a  vital  pbtoo :  the  wing;!  ore  unin- 
jured, as  aro  also  those  muscles  which  move  them ;  and  tho 
creature  prorea  by  its  struggles  tliat  it  has  abundant  strength. 
Wliy  tboo,  you  inquire  of  j-oursclf,  docs  it  not  fly  ?  Occasion 
DikTOuring,  you  put  tbo  question  to  an  anatomist,  who  fur- 
uisbea  j-oa  with  a  solatwi.  Ho  points  out  that  this  solitary 
shot  has  passed  dose  to  (hoplnoout  which  the  nerve  supplj-ing 
th«  wing-rnDSclcs  of  one  »ido,divt;rge8  from  tho  spino;  and  that 
a  slight  injur}'  to  this  ner^'c,  ext«ading  even  to  tho  mpturo  of 
a  few  fibres,  may,  byprerentiug  a  perfect  co-ordination  in  tbo 
actions  of  tho  two  wlnK",  destroy  Uie  |)owcr  of  flight.  You  arc 
no  longer  puzxled.  Hut  what  has  happened  P — what  baa 
oliangcdyoor  stale  from  ono  of  perplexity  to  one  of  comjtre- 
hemien  t  Simply  tbo  diMclosuro  of  a  class  of  previously 
known  caaci^  along  with  which  you  can  include  this  coso. 
The  connexion  between  lesions  of  tho  ncr\-ous  system  and 
paralysis  of  Umbe  bos  boon  already  maoy  times  brought 
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unilcr  your  notice ;  uiii  you  horo  GikI  0  rvUtion  <*f  caoao  and 
efidct  ihai  i»  uucntiiUly  ^iniUr. 

L«t  xu  RUp[>o«c  j'ou  arc  led  on  to  m:ike  further  iiujuirica 
coDOontiQg  organio  actional,  vrliicb,Goti^ictuiuswM]  reniaikablo 
as  tixcy  u«i  yon  luul  nut  bcfurc  cared  to  undcratand.  How 
ia  reqiintion  efiectod  ?  you  luk— why  doos  air  pcriodiooUy 
ruah  into  llic  luDgs  f  The  answer  U  that  in  tho  higher  Tert«- 
birata,  as  in  ouiaetvcSt  influx  of  air  is  cuuM.'d  by  un  colargo- 
toflnt  of  thfl  thoracic  cavity,  due,  partly  to  dcptxwsian  of  tho 
diupbragni,  partly  to  deration  of  the  ribs.  But  liov  dooa 
elevation  of  tho  riba  enlarge  the  cavity?  In  n^ly  the 
anatomist  shours  you  that  the  pUne  of  each  pair  of  ribs 
makee  an  acute  anple  witli  tlie  spine ;  that  this  angle  widens 
when  the  moronUe  ends  of  th«  ribs  are  raised ;  and  ho  makes 
you  rcoIiiK  tho  consequent  diltitatiou  of  tho  cavity,  by  point- 
ing out  how  tho  area  of  n  parallelogram  Incteaaes  oa  its  angles 
approocl)  to  right  angles— you  understand  this  special  fact 
when  you  sco  it  to  bo  an  iiuttunco  of  u  gcuvrnl  gvomctricul 
fuct.  Tbero  KtiU  arises,  hoirenir,  the  question— wliy  doea  tho 
air  ruah  into  this  enlarged  cavity  t  To  whi(;h  cqidcs  tho 
answer  that,  when  the  thoiacto  cavity  is  enlurgul,  the  con- 
tuinud  uir,  partially  relieved  from  prceeu]%,exi)ands,iuid  so  lose* 
some  of  its  resisting  power ;  tliat  hcnco  it  opposcn  to  the  prcs- 
■uro  of  tho  cxtumul  air  a  less  pressure ;  and  that  n«  air,  liko 
cv«Ty  other  fluid,  presses  equally  in  all  directions,  motion  mu»t 
restdt  along  any  lino  iu  which  tho  rvHisluQCG  is  less  thun 
clacwhcro;  whence  follows  an  inward  currant.  And  this 
inUrpnIatim  you  rwognim  as  one,  when  n  few  facts  of  like 
kind,  exhibited  more  phiinly  in  a  >-isibto  fluid  such  as  water, 
are  ctl«d  in  tllustniliou.  Again,  when  it  woe  pointed  out 

that  the  limba  are  coinjiound  levers  acting  in  essentially  tJio 
■unA  way  as  lovers  of  iron  or  wood,  you  might  consider  your- 
self OS  having  oblaiucd  a  poi'tial  rationaie  of  animal  mov»- 
ouints.  II10  contruetiou  of  a,  mufido,  seeming  before  utterly 
nmcconntable,  woidd  seem  leas  unnccountaUo  were  you  shown 
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hov,  by  0  gahmnic  current,  a  Kries  of  aofl  iron  mngnctn  could 
bo  iDudo  to  shorten  itself,  through  the  attraction  of  each 
mognct  for  iu  Qcightxiara:— an  alh't^  analogy  which 
c^Micially  ansuri-rs  the  purpose  of  our  argument ;  tiitco, 
whether  real  or  fancied,  it  equally  iltus'ratcs  the  mcntul 
illuRiiniktiuii  that  rciolts  on  finding  a  class  of  cases  within 
which  a  particular  casa  may  possibly  ho  iuoludodL  An<l  it 
may  bo  further  noted  how,  ia  the  instance  hero  narood,  on  od- 
ditiunal  filling  of  comprehension  arises  on  remembering  that 
t)io  influence  conveyed  through  tho  ncr^-cs  to  tlio  musdes,  is, 
though  not  pi»itivi-ly  electric,  yet  n  form  of  force  nwrly 
allied  to  tilt!  (.■h-ctric.  SiniUaily  when  you  kam  tliat 

animal  heat  arises  from  cliemical  combination,  and  so  is 
evolved  w^  lu'iit  U  evolvwl  in  other  chemical  combiuatioiia — 
when  you  lonni  (hut  the  absorption  of  nutrient  fluids  through 
tlie  coats  of  tlio  intestines,  ia  an  instance  of  osmotic  action — 
when  you  lenm  that  tho  changes  undergone  by  food  during 
digestion,  arc  like  changt^s  artiticiully  producible  in  the  labora- 
tory ;  you  regard  yourself  as  knoicitiy  something  about  tlie 
natures  of  these  phenomena. 

Obserro  now  what  wo  have  been  doing.  Turning  to  tlto 
general  question,  let  us  note  wliero  thcso  kucccsmii-c  i»toq)rct> 
atioos  have  carried  \a.  Wc  b<-gim  with  qitito  special  and 
concrete  facts.  In  explaining  each,  and  oftorwards  explaiu- 
iug  tbo  mora  general  facts  of  which  tlicy  are  instances,  wa 
have  got  down  to  certain  highly  general  fuels: — 1o  u  gcomo* 
trieal  principle  or  property  of  apace,  to  a  simple  law  of  mo- 
cbanicul  action,  to  a  luw  of  fluid  equilibrium — to  truths  in 
'physics,  in  chemistry,  in  Otermology,  in  electrieily.  The 
particular  phenomi;na  with  which  we  sot  out,  liaro  been 
merged  in  lai'gi.^r  and  krger  groups  of  pltonomcna ;  and  oa 
ihey  have  been  so  merged,  wo  bare  arri\-ed  at  solutions  that 
wc  consider  profound  in  proportion  as  tliis  process  lias  been 
carried  Jar.  Still  deepr  explanations  ore  simply  further 
•top*  in  tlio  same  direction.    When,  for  instance,  it  is  ask«d 
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why  Uic  luw  ol  oct!on  of  tho  terer  is  wliat  it  it,  or  why  fluid 
cqui'ltbriuin  nn'l  Iliii<l  motion  exhibit  the  relations  which  they 
tin,  this  answer  furJiishwl  by  mnthcmuliciims  consUts  in  the 
dinrlosure  of  tho  principle  of  virtual  rvlocitics — a  principle 
fadtding  tnio  alike  in  fliiiils  ntid  solids — a  principlo  under 
irliich  the  others  are  coiupri^hoiidtnl.  Ami  similarly,  the  iii- 
fi^ht  obtained  into  tho  phonomenn  of  choiuical  combination, 
hciit,  electricity.  &c.,  imph'cs  ihitt  a  rutioimk-  «f  thcin,  when 
fDUud,  will  be  tho  exposition  of  anmo  highly  poneral  fact  ie« 
apoctiag  tlto  canslitutiox  of  matter,  of  vhii^h  chemical, 
rlodrical)   and   thcnnul    factfi,  arc   merely  diflcrcnt  mani- 

Fjeslationa. 

Ib  thii)  pn>c(-*a  limited  or  unliinitnl  P    Can  wc  ff>  on  Tot 
over  QZpluiuing  t-huuLa  of  facia  by  including  Ihcnt  in  Iurg«r 

^clasaea ;  or  must  wo  eventually  oomo  to  a  largest  cbss  ?  Tho 
appoalMHi  that  thu  process  la  nnlimitcd,  were  any  ono  ab- 
surd cuougli  to  capouito  it,  would  etill  imply  thiit  an  idllmate 
cxpbitation  could  not  bo  reached ;  &inco  infinito  tiiao  would 
bo  rotiuirod  to  reach  it.     ^Xliile  tho  uuav<>idid>to  concIuHion 

tthat  it  is  limited  (proved  not  only  by  the  Suite  sphero  of 

robaemtion  open  to  oa,  but  also  by  tho  diminutiou  in  the 
number  of  genemli:tations  that  ncccesarily  accompanies  in- 
croaw  of  tlieir  brcnilth)  cciunlly  implies  that  tho  ultimate 
&ct  cannot  bo  undoratoiNh  For  if  tho  Hucccsaivcly  dce|icr  in* 
(erpretations  of  natnre  which  constitute  advancing  knawledgc, 
are  merely  succcm4\'o  inclusioiu  of  a{)CciHl  truths  in  genenil 
irutlix,  and  of  gencnU  truths  ta  truths  still  more  general ;  it 
obviowJy  follown  tlmt  tlio  most  general  truth,  not  admitting 
of  incluatoQ  in  auy  other,  does  no  admit  of  interpretation. 
.UaniHestly,  as  tho  motl  genenil  cop^uitiou  n<  which  we  orrivo 
1)0  reduce!  to  a  more  general  one,  it  cannot  bo  undor- 
nd.     Of  neoesiify,  thtrofure,  exj>lAiiation  niu»t  eviiitually 

Fbring  us  down  to  tho  inexpHcahle.     The  dcepcBt  tnitli  which 
wo  can  gat  nt,  must  be  uDacc<auntable.    CompnhcnsiaD  mual 
!  somelhiug  other  Hum  comprehension^  before  the  ulii- 

rnate  fact  can  he  comprehended. 
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%  24.  The  inforenco  which  we  thas  fliiJ  forocJ  upon  va 
when  we  analyze  the  product  of  thought,  aa  exhibited  ob- 
jcclivcly  in  Kriviitifto  gcacnilizations,  is  cqiiiLlly  rorc<.<d  upon  lu 
by  nn  aimlysU  of  tho  proccm  of  thought,  04  exhibited  tub- 
jeclively  in  consciousness.  The  demonstration  of  the  ncocs- 
mrily  rclutive  cimrsctcr  of  our  knowledge,  as  deduced  from 
tUo  nntiirc  of  intelligence,  haa  boon  brong'ht  to  its  most 
dvlinitc  shape  by  Sir  William  Ilainilton.  I  cannot  hore  do 
bettvr  than  extract  from  hia  a«ny  on  the  "  Philosophy  of 
tho  Unconditionod,"  the  passago  containing  the  Kub»tancc  of 
his  doctrine. 

"  TIio  mind  can  couccivo,"  lie  argues,  "  and  coaaoqitcntly 
can  know,  only  tho  timilc^,  and  the  coiiditionaVtf  limited.  The 
uncandittoiially  uiiliniitcd,  or  the  iHfinite,  the  uncondition- 
nily  limited,  or  the  Ahtolute,  cannot  ixisillTcly  bo  eoiidtrurd  to 
the  mind ;  ihey  can  be  conceived,  only  by  a  thinking  away 
fronii  or  abstraction  of,  t]io«o  Tcry  conditions  under  which 
tliought  ififclf  i.1  rwili)t(tl ;  consequently,  the  notion  of  tho 
Unoonditioiied  is  only  negative, — negative  of  the  cooccivahlu 
itself.  For  example,  on  the  one  hand  wo  can  positively  conceive, 
noittwr  an  absolute  whole,  tliat  is,  a  whole  so  great,  that  wo 
oannot  also  conceive  it  as  a  relative  port  of  a  still  greater 
whole ;  nor  an  nbsoluto  part,  that  \a,  a  part  so  small,  that  we 
cannot  ahto  conocjve  it  as  a  relative  whole,  divisible  into  smaller 
paita.  On  the  other  band,  we  cannot  positively  rcprescnti  or 
realize,  or  construe  to  the  mind  (as  hero  understanding  and 
imagination  coincide),  an  infinito  whole,  for  thia  could  only 
be  done  by  the  infinito  synlliesis  in  thought  of  finite  wholes, 
which  would  itself  requiroon  infinito  lime  fur  its  acoom|^ish> 
m«nt;  nor,  for  the  same  reason,  can  we  follow  out  in  thought 
on  infinite  divisibility  of  parts.  The  revult  U  the  aomc, 
whether  wo  apply  tlic  process  to  limitation  in  $paee,  in  time, 
OF  in  degree.  The  unconditional  ne;^tion,  and  tho  uncondi- 
tional ■ffinsaliun  of  limitation ;  in  other  woixls,  the  iitfiniit 
and  lAtoiute,  propcrhj  so  coiled,  ore  thus  e<iualty  icconeoiv- 
■blo  to  oa. 
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"A»  tho  oolulitionaUy  tiniit«(l  (n-blch  «-<»  mny  briefly  call 
rtiio  contii'lioHfd)  u  lliua  iho  only  poesiblo  oVijnct  of  kaovlcxlge 
■nd  of  poaidre  Uiouglil — tliougbt  ncoeauirily  anppoflM  condi- 
tioiu.  To  tAtHk  is  to  condition;  and  oniditioiiul  liniitulioii  ia 
tb«  fbadamcntal  law  of  tlic  powibillly  of  tliought.  Kor,  u 
tho  gnyliound  cannot  outstrip  liU  iiliadow,  nor  (by  a  morft 
appropiiata  ainulc)  Iho  cuglo  ouUour  tho  almcwiilK'rc  in  which 
Uo  floats,  and  by  which  alone  ho  may  be  supiwrt^d ;  so  tlie 
tnind  cannot  traiuoond  that  Kj>hcrc  of  limitation,  within  aiul 
through  which  excluuvely  tlie  po&iiliility  of  thought  ia 
nniiiwd.  Thought  ia  only  of  Llio  coadttiooed ;  bccauw,  aa  wo 
have  laid,  to  tliiulc  is  simply  to  condition.  Tho  abaolate  ia 
eoucct^'cd  morcly  by  a  nogatiun  of  concoivabilily ;  and  nli 
tluit  wo  kitow,  ifl  only  known  iis 


'  w««  from  tho  ?iiid  wid  [oroiI«t«  li^Ht,' 


rUow,  indeed,  it  could  ever  bo  doubted  that  thought  is  only  of 
tho  conditioned ,  may  well  be  doomed  a  matter  of  Ihoprofoimdost 
ndmirution.  Thought  cannot  tnnsoond  «on«oiotinio« ;  con- 
KuracnoM  in  only  poaiuhlo  ondor  tho  aiitllhcsts  of  a  subject 
andobjcolof  thought,  knonii  only  in  ooTTcIal  ion,  and  mutually 
liniiting  o.-Kih  oUicr ;  while,  in(!q>ondcntly  of  this,  all  that  vo 
know  ('illii.<r  of  subject  or  objih:!,  cither  of  mind  or  nulter,  ia 
only  a  knowledge  in  vjk^  of  the  particular,  of  Uio  plural,  of 
the  diiTi^roat,  of  the  miMlitiiMl,  of  the  ptuenonwnul.  Wo  otlinit 
that  tho  coOKquonoo  of  this  doctrino  is, — that  philoaopliy,  if 
viowM  OS  more  tluin  a  Kiciice  of  tho  condilionod,  is  imposai- 
blo.  Departing  from  the  partit.'ulnr,  vre  admit ,  that  wo  CJin 
ni'vcr,  in  our  highest  generalizations,  riso  above  the  liniln ; 
tlmC  our  knowledge,  whether  of  miad  or  matter,  can  be 
nothing  more  than  a  knowludgo  of  the  roliilivc  nuiRif<.%tiilioDS 
of  on  oxislencOk  which  in  itacif  it  ii  our  highest  wiadoni  to 
rooognixe  u  beyond  the  reach  of  philosophy, — ia  the  langungo 
af  8t  AaAia,—'  mffnotcemh  ^norari,  tl  ignorando  eognatci.' 
"  The  oonditionod  is  the  mean  between  two  extremes, — two 
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inconditionatos,  excltuit-c  of  cadi  oilier,  iteilbvr  of  which  can 
be  cottcticai  <u  pombk,  hut  of  whic-li,  on  the  principliM  of  ooii- 
tradictioQ  Slid  excluded  niidtUv,  one  inif«/  be  admilUd  at 
necemary.  On  tbi*  opinion,  tlicroforo,  reaaoQ  ia  sliown  to 
bo  wotdc,  but  ncit  di-cvitfiO.  Tlic  mind  id  not  niprescntod  m 
oonccaving  two  i)ropositioii9  subvemivi:  of  each  o(h«r,  lu 
(■([uolly  poeaibic ;  hut  only,  »s  iiiiiibic  to  tindcratand  as  possi- 
ble', cither  of  two  oxtrcmcs;  one  of  which,  however,  on 
[lie  fp-ound  of  tlicir  luiitiial  repugnancp,  it  U  compelled 
to  rvcognixo  as  true.  We  cro  thus  luiight  tho  salutary 
lfftso;i,  that  llio  c»|>iu-ity  of  thought  is  not  to  he  coiis(itut(<d 
into  the  nicaaurc  of  exislcucc ;  iind  aro  warned  from  recogniz* 
iug  llic  dumaiii  of  our  Itnowlodgv  nn  uccowarily  cOM^tcasivo 
with  the  horixon  of  our  ftutli.  And  by  a  wonderful  revelation, 
we  aro  thus,  in  tbc  v<:ry  coiiaciouAnen  of  our  inabilily  to 
conceive  aught  above  l]io  rchitivo  and  finite,  inspired  with  a 
Ix-Iii'f  in  tbo  ciisteni-e  of  something  unconditioned  beyond  the 
Kphcre  of  nil  coniproh<>nsible  iwolity." 

Clear  «nd  eonoluHivc  as  Ibis  etatcment  of  tho  case  appcara 
wlien  caiofully  studied,  it  is  exprcesod  in  so  abstract  a 
manner  as  to  bo  not  wry  intctlligible  to  the  gcjieral  reader. 
A  more  popular  presi-iitntiun  of  il,  with  ilhistnitirc  a;(plic&> 
tioiis,  as  given  by  Mr  Mansel  in  his  "  Limits  of  Religious 
I'iionght,"  will  make  it  more  fully  uiido.rtitood.-  Tlic  follow- 
ing extracts,  wliich  I  toko  the  liberty  of  making  from  his 
pages,  will  siiiBoc. 

"  The  very  concqition  of  consciousness,  in  whatever  mode 
it  may  bo  manifested,  ncceesarily  implies  ditlinclioa  bfiiceen 
MM  ob/fcf  and  another.  To  bo  eonneioiin,  v.ys  must  bu  ooiucioas 
uf  somotbing;  and  tbnt  aometliing  can  only  bo  known,  as 
Dint  which  it  tx,  by  being  distinguished  from  that  wbieb  it  ia 
not.  But  distinction  is  necctiKarily  liinilation ;  for.  If  one 
object  is  to  bo  distingui«licd  from  onothor,  il  must  possess 
•ome  form  of  existence  which  the  other  luis  not,  or  it  must 
not  poascu  eonie  form  which  the  other  has.    But  it  is  obvious 
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tbu  Ialiiiit«  oannot  be  dutingiuah«d,  jumcli,  from  tho  Finite, 
by  tha  abseooo  of  any  iitulity  wlucli  the  Fioito  posacosea ;  for 
vucli  ulMonco  would  bo  a  Umitatioa.  Xor  jret  can  it  be  di»> 
tiii};uisliL-<l  by  tlio  pwenoe  of  an  attribute  which  the  Finilo 
hiM  not ;  for,  aa  do  finite  part  can  bo  a  constituent  of  an 
iniiaite  wbolo,  this  dilTeroiitinl  charactvri-itic  miut  it«clf  bo 
inliiLite ;  And  miut  at  the  aame  time  havo  nothing  in  oommon 
with  tho  finite.  We  are  thus  thrown  back  upon  our  former 
impossibility;  for  ihU  second  iiilinitv  will  bo  disttnguialiiil 
from  lite  finite  by  the  absence  of  quiilities  which  the  latter 
pouoosca.  A  consoiouaoeisa  of  the  InSuite  aasucb  tbiu  DCoe8< 
aarily  involves  a  aelf-conlradiction ;  for  it  implioa  tbo  rocogni- 
tjun,  by  limitation  and  dLtfciencc,  of  that  which  can  only  bo 
given  a«  unliiniteil  and  indiffiTi-in.        •        •        • 

"  This  contradiction,  which  is  utterly  inexplicable  on  tho 
euppoeition  that  the  infiuite  is  a  positive  object  of  homan 
thought,  is  at  once  accoimt«Ml  fi>r,  when  it  is  regiinlixl  ns  the 
more  nogntion  of  thought.  If  all  tliDUght  is  Uuiitulion  ;— if 
wbatoTer  we  oonoeiro  is,  by  tho  very  act  of  conception, 
;^nlci!  at  finite, — (he  in/i»it'%  from  a  hiunan  i)'>int  of  riow, 
Is  nirnily  a  name  for  the  absence  of  those  conditions  under 
which  tlioogbt  is  possible.  To  spcuk  of  a  Cimcej>tion  of  th« 
Infinite  is,  thiirvfon^  at  once  to  aiBrm  thotte  conditions  and  to 
deny  theui.  The  contradiction,  which  wo  discover  in  sucb  a 
conception,  is  only  that  which  we  have  ouraelrcfl  placed  thore, 
by  tacitly  a*mniing  tho  oonocivability  of  the  incoaccividile. 
Tbo  oandition  of  eoosciousneaa  is  distinction ;  aiul  condition 
of  distinction  is  limitation.  We  canhavo  no  consoiousoees  of 
L'ing  in  general  which  is  not  some  Itoin^  in  particular:  a 
Viimj,  in  consciousness,  is  one  thing  out  of  many.  In  assum- 
ing the  jraasibility  of  an  inllnito  objoet  of  conitciouiUiiMS,  I 

lurae,  therefore,  (hat  il  is  at  tho  same  time  limited  and 
imitod ; — actually  •omcUiing,  without  whidi  it  could  not 
be  an  object  of  oonsciouancas,  and  actually  notliing,  witho.it 
whidi  it  could  not  he  lufinito.         •        •        • 

"  A  aeooad  characteristic  of  OoDSOoauwaa  is,  that  it  is  only 
6 
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poaaiblo  in  tliu  form  of  &  rthtion.  Thoro  miut  bo  u  Suljoct, 
or  pcnoii  cooscioua,  and  lui  Objeoti  or  thing  of  irhicli  be  ii 
cutucioiu.  Htcro  can  bo  do  cooaciouaiios  vilhout  tlir 
union  of  tbeso  tvn  factors;  and,  in  tliut  uiiton,  oocli  exists 
only  as  it  is  rolatod  to  tbo  othor.  Tho  Bubjcct  is  a  subject, 
only  in  sci  far  as  it  is  oon»oioiu  of  an  objoct :  tlie  object  ii  an 
object,  only  in  so  far  as  it  is  nppruhomlud  by  a  subject:  and 
\h(i  ilu(trnctii>n  of  either  Li  tlio  doftruction  of  conooioinaGSS 
itncir.  It  is  tbus  luuiiifi-'iit  that  a  oonscioosncea  of  tbe  Abso- 
lute is  ocjually  eolf-contmdictory  with  that  of  tlio  laQuito. 
To  bo  conscious  of  tlio  Absoluto  us  eucli,  wo  must  koov  that 
nn  objoct,  which  is  given  in  relatioo  to  our  coiisciousnom,  is 
ulftnliciLl  witli  onv  which  exists  in  its  ovm  nature,  out  of  nil 
relation  to  consciousnew.  Dut  to  know  this  idoutity,  vb 
mii«l  be  able  to  cuinpuro  the  two  logt^tiicr ;  und  sw^h  n  cnin- 
purison  is  it^vlf  a  contradiotioit.  "Wo  an  in  tuct  requirod  to 
compare  tliut  of  which  we  are  coDScious  with  tliut  of  wbich 
wo  are  not  Gonscious ;  tho  comparisou  itself  being  an  act  of 
eonsciousncss,  and  only  ]K)Bsiblo  through  tlio  consciousncM  of 
botli  its  objects.  It  is  tliiu  manifiut  tliut,  cvon  if  wo  could 
be  conscious  of  tlio  ub^iulutct,  we  could  not  poaaibly  know  ibut 
it  it  tbo  absolute  :  and,  as  we  can  bo  conscious  of  an  object  as 
such,  only  by  kiitiwing  it  to  bu  wliat  it  i*,  Uii»  is  cquirutent 
to  nu  admLi^^ion  tbat  we  cannot  bo  conscious  of  tbo  absolute 
at  all.  j\x  an  objoct  of  consciousness,  evory  thing  is  necce- 
■urilj  relative;  and  whatatliiiii^iniiy  bo  out  of  conscioauicw, 
no  mode  of  conaciousncts  ena  tcU  us. 

"  This  contradiction,  again,  odnuta  of  tho  same  cxptanatioa 
as  (he  former.  Our  whole  notion  of  existence  is  necesurily 
rulatire;  for  iti»«xistonooasconcoi\-odbyiw.  But  jEirwtoncr, 
as  we  cooociTa  it,  is  but  a  name  for  tho  sevcnil  ways  in  which 
nfajocts  aro  proscntod  to  our  ooasciousoea, — a  general  term, 
embracing  a  variety  of  rdatioiu.  TA«  AltaluU,  on  tbn  other 
band,  is  a  term  expressing  no  objoct  of  thought,  but  only  a 
duniat  of  tbo  r«hilion  by  which  thought  is  constituted.  To 
I  absolute  cxUt^-iico  as  an  object  of  thought,  is  thus  to 
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Guppow  a  relation  cxLtting  when  tbo  rcUitrd  tcnns  oxut  do 
longer.  An  object  of  ihought  oxiats,  aa  uicli,  in  and  ihrougU 
tU  relutioa  to  a  thinker ;  vhUo  the  Absolute,  as  such,  is  indo 
poii<IiMit  of  all  relation.  Tlio  ConcfpUon  of  Ike  AUolule  tbua 
iinplica  at  Uic  sanie  tlinc  the  proAcnco  nnd  alwcnoc  of  tlio  ro- 
Ittliun  by  vhicb  tboaght  is  constituted ;  and  our  various  en> 
dcavoura  to  n-prcMut  it  oro  only  so  many  nio<IifiMl  forms  of 
llio  oontndiction  invuhird  in  our  original  euumption.  Here, 
too,  the  oontradiotion  is  one  wliidi  we  oursolvM  have  made. 
It  doea  not  imply  that  the  Absolute  cannot  exist ;  but  it  iin> 
plic)!,  nioKt  ccrtuinly,  that  wo  cannot  concoivo  it  as  existing." 
Hero  let  mo  ])gtnt  out  how  tbo  aamo  general  inforenca  may 
bo  evolved  from  another  fundamental  condition  of  Ihotigbt, 
omitted  by  Sir  W.  Ilnmillon,  and  not  supplied  by  Mr  Alan* 
^^•ul ; — a  condition  ivliicb.  under  its  obverse  aspect,  wc  have  aU 
^f  ready  contemplated  in  the  lost  section.  Every  complete  act 
If  of  conaciousnos*,  bcsidca  distinolion  and  rebitiun,  uIho  implies 
lilccncM.  Before  it  can  become  an  idea,  or  conslituto  a  piece 
I  of  knowledge,  a  mcnttd  state  muat  not  only  bo  known  as 
^^hacpanitc  in  kind  from  ocrtain  foregoing  stutea  to  v^lucb  it  is 
|^»ltnown  as  rehlcxl  by  soocesaion ;  but  it  must  further  bo  known 
as  of  the  same  kind  wilh  certain  other  foregoing  states. 
That  organiotion  of  changes  which  conatituica  thinking,  in- 
TolvM  continuous  integration  aa  well  as  continuous  diiferenti- 
BtioQ.  Were  each  new  uffoction  of  the  mind  perceived 
aimply  ba  an  nOlvtiou  in  some  way  conlruated  with  the 
[irccedicig  oiii'»— woro  there  but  a  chain  of  iinpreBsions,  each 
of  which  aa  it  arose  waa  merely  distinguished  from  its  prode- 
CKSSors ;  consciousness  would  bo  an  utter  chaos.  To  produce 
tliut  orderly  conM-iounncm  which  wo  eoll  intolligenoe,  thcra 
leqairos  tho  saaimilation  of  each  impreastoa  to  others, 
Uiat  occurred  earlier  in  the  aeriea.  Sotb  the  succcBaire 
menttd  states,  and  tlie  successive  relations  which  they  boar  to 
ooi-h  other,  must  bo  olasaified ;  and  claasiticalioii  involvea  not 
oolj  a  parting  of  the  unlike,  but  obo  a  binding  together  of 
Uw  Uko.     In  brief,  a  true  cognition  is  possible  only  through 
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flD  sccoiupanylng   recognition.  Sbould  it  bo  objcciod 

thiiit  if  mi,  thuro  cannot  be  a  first  cognition,  and  lience  there 
can  1)6  no  cofjnition ;  ll>o  reply  v»,  that  cognition  proper  arise* 
f>ritdiially — that  during  tlio  firat  stage  of  incipient  intelligence, 
boforc  tlio  foelinga  produced  by  intercourse  with  the  outer  world 
liaro  been  put  into  ordor,  tbore  are  no  cognitions,  strictly  eo 
eidlod ;  and  that,  as  ovcrr  infant  bIiows  vs,  ibtto  slowly 
omc^rgo  out  of  iho  confusion  of  unfolding  consciousness  as 
fiut  OS  tlio  experiences  itro  arningnd  into  groups^4S  fikst  u 
the  most  frctiucntly  repeated  sensations,  and  their  relstiona  to 
each  other,  becomo  familiar  enough  to  admit  of  thoir  rccog. 
nition  OH  >uch  or  sueh,  whenever  they  recur,  Should  it  bo 
further  objected  that  if  cognition  prc-supposcs  recognition, 
there  con  bo  no  cognition,  even  by  an  adult,  of  an  object 
never  before  seen  ;  there  is  etill  tlie  sufficient  answer  that  in 
so  fur  as  it  is  not  nsainiiliilcd  to  prc^iously-ficen  objects,  tt  is 
nof  known,  and  that  it  it  known  in  so  for  as  it  is  assimilated 
to  tliem.  Of  this  paradox  tho  interpretation  is,  thaton  object 
is  closkifiablo  in  various  vrnyti,  with  various  degree*  of  oom- 
Xiloteness.  An  animal  hitherto  tiul-noim  (mark  the  u'ord), 
tliough  not  rofcriible  lu  any  cstabli^od  apccio4  or  genus,  is 
yet  rfcognited  as  belonging  to  one  of  tlie  larger  dirisiona 
— m«nmals>  birds,  reptih'*,  or  fiahos ;  or  should  it  be  so 
tnomnlous  that  its  alliance  with  any  of  thcso  is  not  determin- 
able, it  may  yet  be  classed  as  vertebrate  or  invertebrate ;  or  if 
it  \m  ono  of  thoso  organisms  of  which  it  is  doubtful  whether 
the  animal  or  vegetal  eharacteristics  predominate,  it  is  stiU 
known  as  a  living  body ;  even  should  it  be  questioned 
whether  it  is  orgnuie,  it  remains  beyond  question  that  it  is  a 
matorijd  object,  and  it  vt  cognized  by  being  recogniicod  as 
•iKh.  ^Vllence  it  is  manifest  that  a  thing  is  perfectly  known 
only  when  it  is  in  all  rospects  like  ccrluin  tilings  ])reviotisIy 
obMrTod ;  that  in  proportion  to  the  number  of  rospecta  in 
which  it  is  unliko  them,  is  the  extent  to  which  it  Is  unknown ; 
end  that  hence  when  it  boa  absolutely  no  attribute  iu  common 
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K'ith  aiiylliing  cWv  it  must  bo  ulxwluloljr  bcyonil  tbo  bounds 
of  knuwliilgc. 

ObHLTra  Uic  coroUttiy  wbtch  hen  coiiccrtu  us.  A  oogiii* 
tion  of  tho  Itcal,  as  (Uslini^tishnl  from  Uiu  I'lieiiomL-nal,  must, 
if  it  exists,  coiiforni  U>  Uiia  luw  of  cognition  in  gtiiio.rul.  Thu 
Fint  CauM!,  The  Infinite,  tbe  Absolute,  to  bo  known  nt  all, 
mast  bo  classed.  To  bo  positively  ibooght  of,  it  inu«t  be 
thongbt  of  us  sitc}i  or  such — a.i  of  tliiH  or  tliut  kind.  Can  it 
bo  tiko  in  kind  to  anytbing  of  vkioh  we  bavo  Bonstbia 
cxperieii(-e  ?  Obviously  not.  Botwccn  tlio  crcutiiig  and  tlie 
created,  tlicre  must  bo  a  diDtinction  tnui»ceudiDg  niiy  of  tltu 
distiiiL-lioiis  cxixling  between  dilferent  drrisiona  oftlie  crrat«d. 
Tbiit  which  ia  uncaused  cuanot  be  asaiiuilaled  to  that  winch 
18  causal :  the  two  being,  ia  tho  very  naming,  antithetically 
oppOKx).  llie  Iiifiiitlu  cnnnot  be  grouped  along  willi  some- 
thinj^  tbut  is  finite ;  since,  in  being  bo  groupod,  it  mu-tt  Ito 
rt-gardixl  aa  not-iiitinite.  It  ia  iinpowible  to  put  the  Abso- 
lute in  tliD  same  category  with  anything  rolattve,  as  long  as 
tho  Abdolute  ia  delinc<l  iia  thiit  of  wbich  no  necc^iutry  relatioii 
can  be  predicated.  Is  it  then  that  tho  Actual,  though  un- 
Uiinkablc  by  claniGcation  with  tbc  Apparent,  is  tliinkabte  by 
classHcation  with  itself  ?  This  sapposition  is  equally  ubsuid 
witb  the  other.  It  implies  the  plurality  of  the  FirsL  Caxao, 
tho  Infinite,  tho  Absolute ;  and  this  im[^attion  is  »eIf-conlra> 
dictory.  There  cannot  he  more  than  one  First  Cause ;  seeing 
that  the  cxi^lcncfi  of  more  than  <>no  wi>uhl  involvo  the  exisleace 
of  lomething  noccaituting  more  than  one,  which  something 
wouhl  be  tbe  true  First  Cause.  lli>w  solf-drainictive  is  tho 
assumption  of  two  or  more  Infmitcs,  is  manifedt  on  n-meinbur^ 
ing  that  such  Infiiiilc«,  by  limiting  ooeh  other,  would  become 
finite.  And  oimilurly,  an  Absolute  which  exlttvd  not  alone 
but  along  witb  ot)ier  Absolutes,  would  no  longer  be  an  abno* 
lute  but  a  n'Ulivc.  Tho  Unoondiiioned  thcrofore,  as  classablti 
neither  wi(h  any  form  of  the  comlitioncd  nor  witb  any  other 
Dncondiiioited,  cannot  bo  classed  at  all.  And  to  admit  that 
it  cannot  bo  known  us  of  such  ur  such  kind,  is  to  admit  thnl 
H  is  unknowublo. 
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TliuB,  from  tho  very  nature  of  thouftt*)  *ho  relativity  of  oar 
knowlcdpf  is  iiifuniblo  in  llircc  wvcnil  vnyt.  j\s  vre  find  by 
unalyxiti);  it,  Dii<i  na  wc  mxt  it  objcctiv<'ly  ilixpliiycd  in  ovcry 
pniiwftition,  a  thought  involi-cs  rtiation,  di^'etviKt;  likfntH». 
\Vliatc%'Dr  dom  not  prctciit  i-avh  of  tlicm  dou  not  admit  of 
cognition.  Aiid  henoe  wc  mayaay  tliat  tJie  Unoondilionvd,  on 
pivdL'iiting  nono  of  tliom,  U  trtUy  uiithiiUcablc. 

%  25.  From  %'et  anoUier  point  of  vii-w  we  may  diMu^rn  tbo 
mmo  great  truth.  If,  instvad  of  examining  our  iutclloclunl 
iwwcra  directly  as  exhibited  in  the  act  of  thought,  or  indirectly 
as  exhibited  in  tUoiiglit  when  oxprc»Mxl  by  vronU,  no  look  at 
the  c»nn<!xiou  lH:twcu-u  the  mind  and  the  world,  a  like  coiiclu- 
ision  ia  forced  upon  a*.  In  the  very  definition  of  Life,  when 
reduced  to  itn  inu«t  alwlntct  sba{x.-,  tliis  ultimalo  inipUcatian 
becomes  ^Hiiiblo, 

All  vitiil  actions,  oonaidered  not  separately  but  in  thoir 
cnaconble,  have  for  their  final  purpose  the  balancingof  certain 
outer  processes  by  oerlttin  inner  pntcctwe*.  Tliero  are  unceasing 
external  forces  ti-ndingto  bring  the  matter  of  which  orguiio 
bodicA  eonsint,  into  that  elate  of  stable  eriuilibrium  displayed 
by  inorgnnic  bodies;  tlicre  «re  internal  forcws  by  wliith 
tliiit  tendency  is  conatantly  antagoDiiHMl ;  uiid  tlio  {icrpclual 
changes  nhich  constitute  Life,  may  be  regarded  as  inoidentol 
to  tho  maiiilcuunott  uf  the  antagunisni.  To  preserve  tlie 
erect  posture,  for  instance,  we  see  that  certain  wdg}it«  have 
to  bo  neutralized  by  certiiin  strains  :  each  Umb  or  other  organ, 
gravituting  to  the  J-^irlh  and  pulling  down  the  parts  to  which 
it  tti  altaohed,  has  to  be  preserved  in  poulion  by  the  tcii«ioii 
of  sundry  muscles ;  or  in  olhor  worils,  the  group  of  foroea 
which  would  if  idlowotl  bring  the  body  to  tho  ground,  lioa  to 
bo  count«rbaUuiccd  by  another  group  of  forces.  Again,  to 
kwp  up  the  tempcratuiti  at  a  particular  point,  tlio  cxtormJ 
proot-M  of  r«di:ition  and  uh!ior])lion  of  heat  by  llio  surround- 
ing  medium,  inu.it  be  met  by  a  corres]x>nding  internal  proceu 
of  chcmiral combination,  whereby  moiv  hitit  may  be  evolved; 
to  whieh  odd.  that  if  fmm  atmos)i)iciic  chuugca  tht:   loot 
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IxooiDcs  greater  or  Igm,  tlto  productioii  mval  Ixxome  grantor  or 
leaa.  AndsuoilarlylliroughoiitUio  orf>anic  actions  in  general. 
^V1lcIl  wo  oontmnpliito  the  lotriT  kiittlit  of  life,  i%'c  sco  thai 
the  correepondcnces  tliua  maintained  nro  diirct  iind  eimple ; 
n>  iu  u  pluQtf  Uio  ^-ilttlity  of  which  nminly  c-onitiiits  in  osmotic 
and  obenucaE  actions  responding  to  tho  co-existoDcc  of  light, 
heat,  water,  and  carbonic  acid  around  it.  But  in  aniniab,  and 
etqivcuJly  in  ibo  higher  orders  of  thnn,  tbo  corraipoDd«nouii 
beooma  extremely  complex.  llatorixUs  for  growth  and 
r^nir  not  being,  liko  tho«o  wliiuh  plants  rrqaira,  orcrywhora 
present,  but  facing  widely  dL<]>crKod  and  uii<Ier  Kpcctal  fcimLt, 
bare  to  be  found,  to  bo  Bccnrcd,  and  to  bo  reduced  to  a  St  slat« 
for nnimilation.  Ifencothonoodforlocomotion;  hence tbone«l 
for  the  senses ;  benoo  iho  need  for  prclicnulo  and  dcslnictira 
appliaovcs ;  hence  the  need  for  an  elaborate  dtgcatirc  appa> 
ratw.  Observe,  however,  tliat  thene  mioocasii-o  complications 
KTO  macutially  notliing  but  aids  to  the  mniRteiutnce  of  tUe 
orgAoie  balance  in  it8  inh'grity,  in  ojiji^Hition  to  those  phyncal) 
chemical,  and  other  agencies  which  tend  to  overturn  it.  And 
observe^  moreover,  that  while  thew  stiocussive  complications 
subaervo  this  fundamental  adaptation  of  inner  to  outer  octionn, 
th«y  arc  thenuelvcs  nothing  else  but  further  adaptations  of 
inner  to  outer  actions.  For  what  aro  those  movcmcnU  by 
which  a  pre<latory  creature  pumues  it«  piwy,  or  by  wliidi  its 
proy  wuks  to  eiN:R[)0,  but  certain  changes  in  Ibo  oi^^ism 
fitted  to  meet  certain  ohangca  in  ita  environment  ?  What  is 
tliat  compound  oporntion  which  constitutes  the  percc])tion  of 
a  piece  of  food,  but  a  particular  cnrtvlation  of  m.-rvoiu  tnodill- 
cations,  ansircriug  to  a  particular  correlation  of  physical  pro- 
perties ?  ^V^^at  is  that  prcc«»  by  which  fuod  when  itwallowiit 
is  reduced  toa  fit  form  for  oasimilation,  but  a  sot  of  mochauicul 
and  chemical  actions  raponding  to  the  mechanical  and 
diiMnical  actions  which  di»tinpui<h  the  food  P  ^NTbcnco 
il  beooinca  manifest,  that  while  liifu  in  its  simplest  form  is  tlie 
aornwpondonco  of  certain  inner  physico-chemical  actions  with 
nortuiu  outer  phyxico-chomical  actioos,  each  advance  to  a  kighei 
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furm  of  Lifo  oonaista  ina  better preenrslion  of  this  primurv 
oorrMpoiideaoo  hy  tho  cstubUsliinoDt  ofotber  corrofpoiKlcnccs, 
DivosUiig  this  conocplion  of  «]1  BiiinTfluitiiw  mifl  rt'dutiitg 
it  to  i(a  most  abstract  sbape,  wc  eeo  that  Lifo  ia  d<-finable  aa 
tho  continuous  sdjiutment  of  infernal  relation^  to  oxti-niiil 
TXibttiuns.  And  wbcn  we  so  deHne  it,  wu  ditii-ov<!r  tlittt  the 
physical  and  llio  psychial  lifo  nro  equolly  comprcbcndcd  by 
the  dfiinition.  Wo  ]>(TCpiro  that  this  which  vrc  call  Iiif«lli. 
gVdicR,  .thflv.'K  itnclf  when  (ho  ext<!nial  rvlutiuiiK  to  which  the 
inlemolonea  are  ndjuetcd,  begin  to  be  numeraiiB,  complex,  and 
roiDOte  in  time  or  lepaoo ;  that  every  advance  in  Int^dligcooo 
caaonttaUy  consists  iu  the  cBtsbliahnieDt  of  more  Toriod,  more 
complete,  and  moro  involved  adjuHtincnta ;  and  tliat  even  tha 
highest  achievements  of  scienoe  are  resolvable  into  mental  rcln- 
lions  ofco^xistcncc  and  sequence,  so  ca-ordiiiatodnsesaclly  to 
tally  wiOi  certain  relntionR  of  co-cxiatence  and  tcqumcc  that 
o>vur  externally.  A  caterpillar,  n-andering  at  random  and  at 
leii);lh  finding  its  way  on  to  a  plant  having  a  certain  odour, 
beginn  to  eat — baa  inside  of  it  an  organic  relation  between 
a  {Mirticular  imprcanon  and  a  particular  sot  of  actions,  aiuwcr- 
ing  to  tho  relation  outside  of  it,  between  scent  and  nutriment. 
TlioquTTuw,  guided  by  tlic  more  complex  correlation  of  imprce- 
sinus  which  tlic  colour,  form.andmovcmenlaof  tho  ealei-pillar 
gitve  it ;  and  guided  also  by  other  correlations  which  mcaauro 
Uic  jxiHiuun  and  dislancw  of  tbocaterpilt.tr;  mljunts  certain 
cnrrelat4sl  muwnilar  iiiovcmcntc  in  such  way  oa  to  m^im  tlio 
calci-pillar.  Through  a  much  greutcrdiAtunoo  in  *i)acv  is  the 
liHwl;.  hovering  above,  aflbctcd  by  the  relations  of  ahapc  and 
rn  ilion  which  ihc  sparrow  preaenlfl  ;  nndtbomach  morecora- 
]iliiMk'<I  and  prolonged  aeriee  of  nhitotl  nervous  and  nnixeular 
I'hangnjt,  gone  tbroiigh  in  correspondence  with  tho  sparrow's 
clian^ng  relations  of  poiilion,  finally  succeed  when  lliey  arc 
pn-ci»ly  adjiwted  to  theso  changing  relations.  In  Ibo  fowler, 
esperioQc«  has  ostablialicd  a  relation  botween  the  appearance 
uid  flight  of  a  hawk  and  (ho  destruction  of  other  birds,  includ- 
ing  gftmo ;  thoni  is  alao  in  him  an  established  relation  between 
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Lhose  visual  impreniona  aii«WGniig:  to  a  c«rtuta  dtelanoe  in 
space,  Btitl  iha  range  of  hU  gun ;  and  lie  baa  iMined,  bm, 
by  frMjut'itt  otmcrraUun,  wliat  n-In lions  of  posit ioti  Uie 
■igltU  must  boor  to  a  point  samcwliat  in  advance  of  tbo  fly- 
ing bird,  before  hi;  cuii  Bro  with  miccvm.  Siniihirly  if  w« 
biu.'k  to  tbe  inaaufiicturc  of  tlie  gun.  ]}y  n-Iiitioti*  of  o(^ 
!«xuitoiioo  between  ixilour,  density,  and  pliioo  in  tho  oartJi,  a 
particular  minorul  u  known  im  one  which  yields  iron;  and 
ihv  obUtinucnt  of  iron  fn^in  it,  rwtultn  whon  cerluin  roirchitod 
acta  of  ours,  are  adjusted  to  certain  corrclal^tt  alKiiilics  d^a- 
)iLuyed  by  iiorutonc,  raal,  and  lime,  at  a  high  tompemturc.  If 
we  descend  yet  u  step  further,  and  ask  a  elienmt  to  i>xp]aiii  tho 
oxplostoa  of  gunpowdt'T,  or  upply  to  a  iiiullieinulieian  for  a 
iheury  of  prujectilce,  we  slill  lind  that  special  or  geiivml  kU- 
^Ktions  of  co-«xistonoo  and  sequence  between  properties,  mo- 
^HitionM,  upoecs  &e.,  are  all  llicy  ran  to^ich  us.  An<t  liully,  let  it  be 
F  uot<Nl  lliat  what  we  call  tnitA,  guiding  tut  to  «ucooit»nil  aoUon 
^nond  tho  eonscquont  maintenanco  of  life,  is  Bimply  the  accurate 
^^pc«rn;H|ioiiiIi  ncc  of  subjective  to  objiictivc  nOitiioti-i ;  while  error, 
I  liiidiiig  to  failure  and  therefore  towarda  death,  is  the  abeenco 
n        of  sueh  oecurate  eorr«)pon donee. 

I  If,  (hen.  Life  in  all  it.t  manif<v(tatioii«,  iticlutiivo.uf  IntcUi- 

gon(«  in  ita  highest  forms,  conuAls  in  the  conlinuoiLi  ndjtut- 
mont  of  internal  rclaliuns  to  external  relations,  the  nooeesarily 
reUtire  chanti:ler  of  our  knowledge  b(»:umcn  obnous.  Tho 
nmplest  cognition  b(»ng  the  eetablishmcnt  of  wine  coniiexiou 
betwoeti  Ntibji'clive  Kt^iteat,  answering  to  some  connexion  bo- 
'twcoD  ohjeetivo  agouciee ;  and  each  auccocnvely  more  complex 
oogiiitioii  bsing  iha  estabUahment  of  same  more  involvixl  con- 
ncxioa  of  audi  ttatoti,  amtwering  to  some  more  itivolvod  con- 
it.<xioa of  Bucb agoncios ;  it  is  clear-tbut  the  jirocess,  no  matter 
how  fur  itbecarried,  can  never  bntig  within  the  reach  of  Intel- 
ligi'm"",  either  tlio  ntutiM  themselves  or  this  iigi^ncie-'*  Ihemwlvw 
Aft  pertaining  which  things  occur  along  with  whieh,  ami  what 
thing!)  fidlow  wliut,  suppusiag  it  to  ba  pursued  exh.iU3ttvely, 
Duat  ntill  toavG  us  with  co-cxi»tenc(!a  and  scqucucoa  only.     It 
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ftTcry  act  of  knowing  is  th«  formati<Hi  of  a  rolatioii  iu  conad- 
oiunoas  pnT&Uol  to  a  relation  in  the  onrironmont,  then  tlie  re- 
liitivityof  hiiowlwlgt'Wwlf-DviiJeiit— bccomwiudccd  u  traism. 
I'liinking  being  relaliuniiig,  no  Uiuught  can  vvcr  express  more 
than  relations. 

And  here  Ivt  at  not  omit  to  mitr1<  Iiow  that  to  whioh  oar 
Liitvlligcnce  is  confined,  ia  that  with  wIiil-Ii  ulont!  mir  inU'lli- 
goncc  is  concerned.  The  kaowled^  n-ithin  our  reach,  is  tho 
only  knowledge  that  can  bo  of  service  to  us.  This  mainten- 
nnno  of  n  ooircepondcnco  bctvrccii  internal  actions  and  cxtor- 
nul  actioiiN,  which  botJi  oonsliiul«s  nur  Ufo  at  cacli  momoDt 
and  U  Iho  means  whereby  life  is  continued  through  subacqucnt 
moments,  incroly  TC(iiiircs  that  the  agoncira  acting  upon  ns 
shall  be  known  in  tlicir  co-oxinlonuns  and  HorjuonMM,  and  not 
that  thoy  shall  bo  known  in  themsu'lvoa.  If  x  and  y  are  two 
unifnnnly  coiinoclcd  properties  in  somo  outer  object,  wKito  n 
and  b  arc  the  oflecI.H  they  produce  in  our  consciouanoss ;  and 
if  while  the  property  j  produce*  in  ui  the  indifferent  mcntiil 
state  a.  the  properly  y  proiluce-s  in  us  the  painful  incntul  state 
6  (aiisworing  to  a  physical  injury);  then,  all  that  ia  requisite 
fur  our  guidunctf,  is,  that  x  being  the  uniform  aecompanimcnt 
of  y  cxterniiUy,  a  sluiU  be  the  unifonn  acconipauinieiit  of  6  in- 
ternally ;  so  that  when,  by  the  protcneo  of  ^,  a  is  produced  in  *l 
consciousness,  6,  or  rather  the  ideo  of  6,  shall  follow  if,  and 
excit«  the  motions  by  which  tho  effect  of  y  may  be  escaped. 
Tbo  tolo  need  is  that  a  and  h  and  tho  relation  between  them, 
shall  alwaj-a  answer  to  x  and  y  and  the  relation  between  them. 
It  matters  notliing  to  us  if  n  and  b  arc  like  z  and  y  or  noK 
Could  they  bo  exactly  identical  with  thcin,  wo  Bhonhl  not  be 
one  whit  Uio  better  off;  and  their  total  dissimilarity  i?  no 
diMdnintage  to  uj*. 

Deep  down  then  in  the  very  nature  of  Lifi",  the  rclatiwly 
if  our  knowlcdgu  is  disncniiblo.  The  analvBis  of  vital  actions 
in  general,  l-mls  not  only  to  the  conelu»ion  llial  tilings  in  thein- 
idvoN  rairi'it  1m  known  to  us ;  Init  also  to  tJie  conelusion  that 
knowlu  Ige  of  t'i:-ti),  were  it  possible,  would  bo  uselwe. 
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1 26.  T)i«re  still  renuuns  the  finnl  (]u««ttion — ^Vbat  mast 
vo  my  coDoeming  tbut  which  tninsconds  knoirlod^  f  Arv 
wi>  to  rmt  n-liuUy  in  tlio  cvuwiotuHwo*  of  plioiionionii  ? — U  tho 
nntilt  of  inquiry  to  exclude  utterly  from  our  minda  everything 
but  the  relative?  srmu^  woalsobcHeveinaometliingbcj-oivl 
the  relative? 

Tlie  onsiror  of  pure  lo^o  ia  hold  to  he.,  tlint  by  the  limits 
of  our  intelligence  wc  aro  rigorously  confined  TiLkin  tho  re- 
iilive ;  and  that  anything  transcending  the  relative  can  be 
thought  of  only  as  a  pure  negation,  or  as  a  noa-oxiBt«nCtt. 
"  TIio  aiioiaU  is  oonccirod  mcirly  by  a  negation  of  conoeiva- 
bility,"  writes  Sir  William  Ilnmilton.  "The  Absoiate  and 
the  Ittjinile,"  mys  Mr  Jilun^tcl,  "  aro  thus,  like  llie  Inamceit- 
abte  and  tho  Imperveptible,  names  indicating,  not  an  object  of 
Ihoii^tht  or  of  conitciotixitoss  at  nil,  but  the  mere  absence  of  the 
c»n<litionH  unilcr  which  onni-iuunncss  is  posaihle."  From  cooh 
of  which  extracts  may  be  deduced  the  conclusion,  tliat  since 
cannot  warrnnt  us  in  affinning  the  positive  cxistmco 
af  what  is  oogiii/ublo  only  as  a  negation,  wo  cannot  rutionally 
■(Tirm  the  positive  existonoo  of  anything  beyond  phenomena. 
Unavoidable  as  this  conclosion  Ecenis,  it  involves,  I  think, 
ra  gniTO  error.  If  tho  pr<nni*t  bo  grunted,  tlio  infcrcnco  miut 
(loublkm  bo  odinilted  ;  bnl  the  premiss,  in  the  form  prosentol 
bv  i^ir  William  Hamilton  and  Mr  Mansel,  is  not  strictly  true. 
Thuugb,  in  tlie  foregoing  pagCH,  the  nrgumcnlA  used  by  thi-ao 
writers  to  show  that  the  Absolute  is  unknowable,  have  been 
tspprovingly  qnoted ;  and  Ihougli  these  arguments  havo  bocti 
t«ufurcc<l  by  others  equally  thoraugligCMiig ;  yel  thrm  mmaiDS 
to  ho  stutod  a  qualilinitien,  which  sarca  ua  fKim  that  scepti- 
ciitm  othcnviw  noconilatcd.  It  ia  not  to  bo  deiiiud  that  Mt 
lung  as  wo  confine  outkIvcs  to  the  purely  loj^cul  aspect  of  l3io 
question,  the  propositions  quoted  above  must  be  accepted  in 
llii'ir  entirety ;  but  when  wo  contemplate  its  more  general,  or 
[>sy(:h Illogical,  lupovt,  we  find  tluit  thcE^e  propoMilions  arc  im> 
porfoct  statements  of  the  truth :  omitting,  or  rather  excluding, 
M  they  do,  an  all-important  tacU    To  speak  Bpocificdiy :— 
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BmuIm  Utat  dffimle  <!oii»ciou.<iiicBs  of  vrliicli  Logic  fonniikl«B 
the  laws,  tliere  is  also  an  indtjtnile  conaoitniaiicm  n-hicli  catmot 
bo  formulAtoL  Bondn  contplcto  tliotighu,  and  bcdtln  Uio 
thoughta  irbich  Uiough  iiicoiuplct«  iidmit  of  completion,  then 
aro  thougrhid  wliidi  it  a  impoHdblo  to  complcltf ;  an<l  yet  whicb 
«i«  etill  real,  in  tlie  scase  that  th«y  are  normal  afFii:tions  of 
tho  int^iUoct. 

ObBorre  in  tlie  first  jJooe,  that  cTorj  one  of  tJiv  argumc^nta 
bjr  Thich  tile  rcktirity  of  our  knowledgo  ia  dcinoiutnlcd, 
disttnctly  iiOHtulut^as  tliu  positive  cxiittoiico  of  sotnotbing  be- 
yond llio  relattvo.  To  snj-  tliat  wo  cannot  know  tlio  AImoIuIc, 
is,  liy  implication,  to  affirm  that  tbere  i>  an  Alxttilutc.  In  tltu 
very  <loiiiiil  of  our  po««r  to  Itwii  tchat  tliu  AUwIuto  ie,  tliere 
lira  liidd«n  the  aasumptioa  thai  it  id ;  and  the  muking  of 
this  ossiiniplion  prores  that  tho  AbAoluto  hns  been  present 
to  tho  mind,  not  an  a  notlting,  but  ua  a  aoiuetliing.  8iuiihtrly 
with  OTCiy  Bt«p  in  the  reasoning  by  which  ttua  doctiiue  ia 
uphold.  The  Noumonon,  cvorywhoro  ooiDod  M  tho  nntttheeia 
of  the  rhenomcnoii,  la  Uiroug>iout  noccanrily  thought  of  an 
nn  oclunlity.  It  ia  rigorously  impossible  to  uouoctvo  that  our 
knowlvdgo  is  a  knowled^  of  Appoamncct  only,  without  at  tho 
same  time  conceiving  a  lUality  uf  wliidi  they  arc  appGarunocs ; 
for  opiwuniuoo  without  reality  is  unthinkable.  Strike  out 
tvota.  the  argument  the  terms  Unoondilioued,  InGnit^.  Absolulr, 
with  tJieir  equivalents,  and  in  place  of  thera  wrilc,  "  no^tion 
of  conocirability,"  or  "  abecnt-o  of  the  conditions  undur  which 
consciousness  is  possible,"  niitl  you  lind  Hint  the  urgumt-iit 
becomes  nonsense.  Truly  to  rtalize  in  thought  any  one  of  the 
]>ropoHtioiis  of  which  the  lu-gumeiit  conniats,  the  Uuoonditioiiod 
mH*.l  bo  rqircttcnted  as  positive  and  not  negative,  Itow  then  can 
it  be  a  legitimate  coneluniuii  fixnn  the  argittiicut,  that  nur  c»u- 
KlouRac«  of  it  is  negative  P  An  argument,  the  very  o(Hurtruc- 
tion  of  which  assigns  to  a  ovrluin  term  a  certain  moaning, 
hill  whii-h  ends  in  allowing  that  this  term  has  no  such  mean* 
ing,  is  simply  an  ehiboratc  suicide.  ('Icarly,  then,  the  very 
deuonstruiou  that  a  definite  oonsciouancss  of  the  AbacJutc 
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U  impossiblo  (o  ua.  unavoiiUblif  prcauf^xMCS  aii  md«Jtnila  coo* 
eciotimuM  of  it. 

I'crhaps  the  best  way  of  Blioirin^  tliut  by  thv  nccenu^ 
oondUious  of  tbouglit,  wc  are  obligtrd  to  form  a  poaitire  tbongb 
Tii^u  conu'iousnesa  of  Uiis  which  transceoiU  distiuct  con- 
tii-iousnces,  is  to  uuiljze  our  coiicqitioa  of  Uio  nntithcsU 
Iwturvon  Kvlulive  and  Abwlulo.  It  id  a  doclriiie  cuUixl  in 
qnestJon  by  none,  that  kuoIi  anlinotnios  of  thought  an  WhtJc 
and  Fun,  K<iual  and  TTneqaal,  Singular  and  PlaraJ,  aro 
neoesearily  coiiccivnL  as  convUtiTCs :  tlio  conception  of  a  part 
ii>  impQtuiblc  without  the  oonoeption  of  a  whoh) ;  thoro  cua 
bo  no  iAua  of  cqiuUity  without  ooo  of  inc<|uiility.  And  it  i* 
admitted  that  in  the  eame  manner,  the  lU'lative  ia  Haelt  oon- 
coiruble  as  bucIk  only  by  opposition  to  tho  Irralittivo  or  Abeo> 
luto.  Sir  Williiim  ITuinilton  hontitor,  iu  hLt  trutictlinnt 

(and  in  moat  purls  tmanswemble}  critioifiui  on  Cousin,  oontenda, 
ia  oonfunnity  with  hut  poNitiuu  atKivo  i^itcd,  tliat  ono  of 
tbeae  correlativM  ia  nothing  whatever  beyond  tho  negation  of 
the  other.  *'  Oonxilativcs  "  be  saj-a  "  certainly  snpgcst  each 
otliiT,  but  corralatirog  may,  or  inay  not,  hn  C(|uiiUy  n.>al  and 
{KMitive.  In  tlioo^t  contrudictorica  nooooMrily  imply  ciKih 
other,  for  the  knowledge  of  contradictories  is  ono.  Hut  tho 
reality  ofono  Goutnuliclory,so  far  from  guaranteeing  tlie  reality 
of  the  other,  ia  noUiing  clua  thiin  it-*  m^giition.  Thiw  every 
posilire  notion  (the  concept  of  a  thing  by  wbut  it  {»}  nuggiMla 
u  negative  notion  (iho  concept  of  a  thiii^;  by  what  it  is  not) ; 
and  tho  highest  potilivc  notion,  tliu  niitiiiii  uf  tli-t  coiiw^iviiblo, 
18  not  wilhout  its  etHTespouding  nogativo  in  I  he  notion  of  tho 
inoonoeivablc.  Uut  thougli  thura  mutually  snggest  enoh 
iitlKT,  tho  positive  alone  i«  real ;  the  negative  iji  only  an  ub- 
stmolion  of  tlio  other,  and  in  tho  highest  gonerallty,  even  an 
abstraction  of  tliought  itwlf,"  Kovr  tho  assertion 

that  of  such  contradictories  "  Uic  nc;?ativc  is  ouly  nn  ab«trac- 
tiott  of  the  other  " — "  ia  nothing  else  than  its  negation," — in 
not  trueu  In  such  correlatives  as  Equal  and  Unoqiud,  it  ia 
ohvioua  eoduvH  that  the  negatiro  concept  coutatna  sgmoUiing 
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besides  Uto  nvgition  of  the  positive  one;  for  the  things  of 
ivhicli  equality  u  denied  are  not  «bolii>licd  from  vonicioiuincs» 
by  tho  denial.  And  the  fact  overlooked  by  Sir  William 
Hiimilton,  ia,  that  the  like  hcdds  even  willi  those  corrvlntivM 
of  which  the  negatiro  is  inconroivitblo.  in  tho  otrict  seiiso  of 
the  word.  Titles  for  cxa]n[>lo  the  LimiUHl  and  the  Unlimited. 
Our  iiutivti  of  tho  Limilod  »  oompottcd,  firatly  of  a  coiisciouft* 
noM  of  aome  kind  of  being,  and  secondly  of  a  consciousness  at 
the  limits  under  n-hich  it  is  known.  In  the  uitilheticKl  cotion 
of  the  Unlimitcil.  tho  conitciou.tncM  of  limits  is  aboUahcd ;  but 
not  tltu  conjtoiouaneaa  of  some  kind  of  being.  It  is  quite  true 
that  in  the  absence  of  concorved  limits,  thin  consciousness  ceases 
to  be  a  concept  properly  so  called ;  but  it  ia  none  the  less  true 
that  it  remains  as  a  mode  of  consciousness.  If,  id  such  cases, 
the  negative  contradictory  were,  as  alleged,  "  tiothing  elte  " 
than  tho  negation  of  the  other,  and  therefore  a  mere  nonen- 
tity, then  it  flTould  clearly  follow  that  negative  contradictories 
could  bo  tuod  iiitcrchangrably :  tho  Unlimited  might  be 
thought  of  aa  antithetical  to  the  Dimiblc;  and  the  Indivisiblo 
OS  antithetical  to  the  Limited.  M'hilo  tho  fact  that  they 
eiinnot  be  so  used,  proves  that  in  consciousness  the  Unlimited 
and  the  IiidiviAJblo  are  qualitatively  distinct,  and  tli^cforo 
positive  or  real;  since  distinction  cannot  exist  between 
liothiii^^.  Tho  crrxir,  (very  nJktnrnlly  fuUen  into  by  philo- 
H<>)ihi'i-s  tiitiint  on  demonalratiug  the  limits  and  condition! 
<A  I  jiisneas)  consijta  in  assuming  that  consdooaneas  ood* 
tuiiis  n^t/iing  hut  limits  and  conditions  ;  to  tho  entire  neglect 
of  tliat  which  is  limited  and  conditioned.  It  is  forgotten 
that  thoro  is  soinothing  which  alike  forms  tho  raw  mateiial 
of  (leliiiite  thought  and  ivmoins  after  the  dcfiiiitcnm  which 
tliinking  gave  to  it  hiis  Ix-m  destroyed.  Now  all 

this  upplios  by  chango  of  terms  to  the  last  and  highest  of 
tlic*c  antinomies— that  bctwenn  the  Relative  and  tho  Non- 
rchitivo.  We  arc  conscious  of  tho  Relative  as  exirtcmce  under 
conditions  and  Uinila ;  it  is  imposiiblo  tlmt  these  conditJons 
and  lituits  can  be  thought  of  apart  from  something  to  which 
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iLoy  give  tlio  form  ;  the  abttnicUon  of  tlicso  coiidjliooi  wid 
Itinita,  Li,  bythchjrpoOiois,  tiienbttmctionof  llit-mau/y/  ooa> 
sefjuDiitly  there  must  bo  a  residuary  consciousiioM  of  eome- 
tliing  vrliiuh  fillud  up  ilwil  outlines ;  and  tliin  indclinito  ttoino* 
thing  oonatituUa  our  oooadonsnosa  of  the  Non-rtilatiTe  or 
Abeoloto.  Impoasiblo  t]iouf>h  it  Is  to  f^vo  to  Uita  contrioiu- 
neu  «ny  qunlitutiro  or  quimtiutivu  exjirv-ioioii  wbatovi^r,  it  in 
not  the  itaa  certain  that  it  remains  with  us  as  a  positive  and 
tadeeCnictible  element  of  thought. 

Still  mora  nuiuifcAt  will  this  tnith  bi'coTno  when  it  ia  ob> 
curved  that  our  conception  of  the  Rolativo  itself  disappears,  if 
our  conception  of  the  Absolute  ia  a  pure  negation.  It  is  ud- 
mittoil,  or  nilh«r  it  i«  contiaidod,  by  tho  writers  I  haw;  quoted 
above,  that  contr&dictorica  con  be  known  only  in  rcktioa  tu 
each  ol}tcr — thut  Equality,  for  instnnco,  ia  unthinkable  apart 
fn»m  it«  corr>^liitiv«  Incqimlity ;  anA  that  thiw  tho  IMulivo  can 
ilAclf  bo  conccired  only  by  oppoxitlnn  to  tlie  J^Ton-rchitive.  It 
is  also  admitted,  or  rather  contended,  ihat  tho  ccnactousDcis  of 
n  n.luliun  implies  a  consciousness  of  both  tho  related  members. 
If  we  aro  recjuirod  to  conocivo  tho  relation  between  tho  Ro- 
Inlivo  and  Non-relative  without  being  conscious  of  both,  "  wo 
arc  in  fart  "  (to  quote  tho  words  of  Sir  Matucl  difl'orcntly 
apjttiod)  "required  to  compare  that  of  which  wo  uro  conscious* 
with  that  of  which  wo  arc  not  conscdons ;  tb«  comparison 
itxilf  buing  an  act  of  oonjciousneao^  and  only  possible  through 
tho  consciousness  of  both  its  objects."  What  then  bocom« 
of  tho  aatcrtion  tluit  "  tlio  Absolute  is  conceived  mcrcly  by  a 
aegftttoa  of  conocixTibility,"  or  as  "  tho  m«rc  absonco  of  the 
conditions  underwhich  consciousnew  ia  [losaible  ?  "  If  tlio  Non- 
relative  or  Arwtlutc,  is  present  in  thoug'ht  only  U8  a  mcNi 
nogution,  then  tho  relation  between  it  and  the  Relative  be- 
comes unthinkable,  because  one  of  the  terms  of  the  rolnlion  is 
absent  from  consciousness.  And  if  this  relation  it  nnthinlc- 
aUoi  then  ia  the  R^dntivo  itwelf  unthinkable,  for  wavit  of  it< 
antilhcnis :  whence  reeidts  the  disappearance  of  all  thought 
whntovcr. 
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Let  mo  bora  point  out  that  both  Sir  Wm  JTamiltoii  and 
Mr  Manael,  do,  in  other  placca,  distinctly  imply  thiit  our 
oonacioiuiness  of  the  Absolulo,  indefinite  lliou^h  it  is,  i« 
positive  and  not  uogutive.  Tho  TOiy  passage  already  quoted 
from  Sir  Win  Ilamiltoo,  in  which  he  umcrta  that  "tlio 
abtolute  is  conceived  merely  by  a  negation  of  conccivabilify," 
it«3f  end«  with  the  ninnrk  Hint,  "  by  a  wonderful  revelation. 
vra  are  thus,  tn  the  very  consciousiims  of  our  inability  to  con- 
ceive aught  above  the  relative  «nd  finite,  inspired  with  a 
belief  iu  iho  exiat«noe  of  eomethiag  unconditionctl  beyond 
the  sphcra  of  oil  comprehensible  reality."  The  loAt  of 
theee  assertions  practically  admits  that  which  the  other 
denies.  By  the  laws  of  thought  us  Sir  H'm  Hamilton  has 
iiiterjirctcd  them,  he  linils  himself  furced  to  the  conclusion 
that  our  consciousness  of  the  Absululc  is  a  pure  negation. 
Ue  novcrtiielctu  iinds  that  there  does  exist  iu  oonsciougDces 
an  irre»iMtible  conviction  of  tlie  real  "  existence  of  sotne- 
Uiing  unconditioned."  And  he  gets  over  tlie  inconsistency 
by  speaking  of  this  conviction  as  "  a  wonderful  revelation  " — 
"  u  belief  "  with  which  we  are  "  inspired : "  thus  oppurenlly 
hinting  that  it  is  aupcrnaturolly  at  variance  with  the  laws  of 
thought.  Mr  ilciuscl  is  botroyod  into  a  Uko  inconsistency. 
Wlien  he  auys  tlial  "  wo  are  compelled,  by  the  conslitutian  of 
our  minds,  to  believe  in  the  existence  of  on  Alraolute  and  In- 
finite Being, — a  belief  which  appear*  forced  upon  ua,  aa  the 
complement  of  our  consciousness  of  the  relative  and  tlis 
finite ;  "  lie  clearly  sira  by  implication  that  this  ccmscdous* 
nees  is  positive,  and  not  negative.  He  t^icitly  admits  that 
we  are  obliged  to  regard  the  Absolute  aa  something  more 
than  a  negation — that  our  coniuriotisnesa  of  it  is  no'  "  the 
mere  aluK^ncc  of  the  oonditiun.i  under  which  consciousness  b 
poBMhle," 

The  snprcmc  importoiico  of  this  question  miisl  bo  my 
apology  for  taxing  the  reader's  attention  a  Utile  fwnher,  in 
tho  hope  of  clearing  up  the  remaiaiDg  diflicullics.  The  no< 
ceanrily  positive  character  of  our  conacdooaitcea  of  tlie  tTnoon* 
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dition«d,  which,  as  we  have  seen,  foUowB  frona  an  ullimtitu 
low  of  tliought,  will  bo  bdtcr  understood  on  contemplating 
tho  process  of  thought. 

One  of  the  argiimcnts  uwd  to  prove  tho  rclativitj-  of 
our  knowledge,  i*,  that  wo  ainiiot  concoivo  Space  or  Time  as 
I'ilhiT  limited  or  unlimitod.  It  ia  pointed  out  that  when  wo 
■mugine  a  limit,  there  simullaneotiflly  ari«e«  tlie  conacioumflH 
of  a  space  or  timo  existing  beyond  tho  limit.  This  remolur 
spaco  or  time,  tJioiifjh  not  contemplated  as  de6nit«,  is  yet  con- 
t«raplutocl  as  real.  Though  we  do  not  form  of  it  a  coiicoptioii 
I)ropcr,  «inco  wo  do  not  bring  it  williin  bounds  there  is  yet  iii 
our  minds  the  tinshaped  material  of  a  conception.  Similarly 
witli  our  oonsctowinosi  of  Canso.  VTv  any  no  more  able  to 
fijrm  a  tircun»eribod  iilea  of  Caiwc,  tliiin  of  Space  or  Time  ; 
fliul  wo  are  consequently  obliged  to  think  of  the  Cause  which 
tranaocnda  tho  limits  of  oiir  thoii<>ht  as  ponlive  though  inde- 
finite. Just  in  thft  i«amo  msnn<-r  tlmt  on  conoci\-i»g  any 
boondod  space,  there  arises  a  nascent  consciousness  of  sjutco 
onttidfl  the  bounds ;  so,  when  wo  think  of  iiny  dcfmite  causot 
tiierc  arise*  a  nitiocnt  conscioiunoss  of  a  cause  behind  it :  and 
ia  the  one  case  as  in  tho  other,  this  nascent  consciousness  is 
ia  SDlwtance  like  th:it  which  suj>gc:f1s  tt,  though  without  form. 
The  momentum  of  thought  ijicvitably  carries  us  Ix-yond  con- 
ditioned oxistouce  to  unconditioned  existence ;  and  thiM  ever 
persists  in  OS  08  tbo  body  of  a  tliought  to  which  wo  can  give 
no  tihttpo. 

Hance  our  Arm  belief  in  ohjoctiro  reality — a  belief  which 
Dtttaphysicat  criticisms  cannot  for  a  motm-nt  shake.  ^Vhen 
wa  are  taught  that  a  piece  of  matter,  pegardod  by  us  as  cxiat- 
ig  externally,  cnnnut  bo  really  known,  but  Utat  we  con 
know  only  certain  imprcaxions  produoul  on  us,  wo  are  yet,  by 
the  relativity  of  our  thought,  compelled  to  think  of  them  in 
ithition  to  a  positlro  cause — the  notion  of  u  reul  oxUtcneo 
rhiob  gcnoralod  those  improKions  becomes  nascent.  If  it  bo 
proTed  to  us  that  every  noti.m  of  a  real  esistencc  which  wv 
tan  fhiinc,  is  utterly  inoousistout  with  itaulf— that  matter, 
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however  concciv<^l  by  us,  cannot  bo  mnUcr  us  it  actniJly  la, 
our  coil  caption,  Oiough  transfigurvd,  is  not  destroyed :  tlii^re 
rtmniiia  the  Beuse  of  reality,  dissociated  as  far  as  possible  from 
those  spceiul  fonQs  aiidor  which  it  was  before  re]>roifcntvd  in 
tliought.  Though  Philosophy  con(leran§  sucocsiively  each 
attempted  conception  of  the  Ahsoluto — though  it  prores  to  us 
that  tb«  Abaolutc  is  not  tim,  nor  that,  nor  that — though  in 
obcdioaoe  to  it  we  negative,  one  after  another,  each  idea  a»  it 
Hrisefl ;  yet,  as  we  cannot  expel  the  oatiro  contents  of  conMi- 
ousncss,  tboro  over  remnius  behind  an  clement  wliieh  pamo 
into  DOW  Fhiiprs.  'Hio  continual  negation  of  each  particu* 
W  form  utid  limit,  simply  results  in  the  moro  or  lues  com- 
plete abstraction  of  all  forni.i  and  limits ;  luid  so  ends  in  an 
inilcfitiito  conseioiuness  of  the  uiifornied  mid  uiiliniited. 

And  hero  we  come  fuco  to  face  with  tlio  ultimate  diffi- 
culty—IIow  can  there  possibly  be  constituted  a  consciousuesa 
of  the  imformcd  and  uidimiicil,  when,  by  its  very  nature,  oon- 
Miousnoss  is  powiiblu  only  under  funns  and  limits  ?.  If  every 
consciousness  of  existence  is  u  cooscioiisncsa  of  oxistcnce  aa 
conditioned,  then  how,  after  the  negation  of  conditions,  can 
there  bo  any  residuum  ?,  Though  not  directly  withdrawn  by 
the  withdrawal  of  its  conditions,  ntu«t  not  the  raw  inateriiU  of 
consciousness  be  withdravm  by  implication  ?.  Miirt  it  not  Tun* 
ifiU  when  the  condilloiiH  of  its  existence  vani.ili  Y  That 

thore  must  be  a  solution  of  this  difficulty  is  manifest ;  sinco 
oven  those  who  would  put  il,  do,  as  already  sliown,  admit 
that  wo  have  some  such  comtciouMiess ;  and  tJio  solution  ap- 
pears to  ho  that  above  shadowed  forth.  Such  oonaciousDOH 
is  not,  mil  cannot  be,  constituted  by  any  single  mantal  act ; 
but  is  the  product  of  matiy  mental  acts.  In  cacli  concept  thvro 
is  an  dement  which  per&iala.  It  is  alike  imixwiblv  for  tliii 
element  to  bo  abwnt  from  (xinsiiousnes;,  and  fur  it  to  bo  pre- 
sent in  consciousness  alone:  i-ilher  ulteinalivo  involves  UD* 
consciftusncaa— llio  ono  from  the  want  of  the  substance ;  Ifae 
oUicr  from  the  want  of  the  form.  Itut  the  ^icrftisteaice  of  (his 
ulutDuut  under  auoocasivooonditions.  Nrcrini'/d/^iascasoof  it  as 
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distinguished  from  the  conditions,  and  independent  of  (bem. 
The  Gi'iiiw  of  It  somvthiiig  tliAl  i.t  vunditiancd  in  erery  tliougkt, 
tuinot  be  got  tid  of,  because  the  eomotbing  cannot  bo  got  rid  of. 
How  tlien  must  tlto  aensc  of  tliii  something  be  constituted  ? 
Kvidciiitly  by  combining  succoaalro  conoipla  (iepriTcd  of  their 
limits  and  conditions.  Wo  form  this  indefinite  thouglit,  u 
wo  form  many  of  our  definite  thoaghts,  by  tlio  conloscence  of 
a  series  of  Ihutight*.  Let  me  tUustrBto  tliis.  A  largo 

complex  object,  h&TLDg  ntttibutes  too  nwnerous  to  bo  ropro- 
ecntvd  at  oiioc,  is  yet  tolerably  well  conceived  by  the  union  of 
scvt-rul  representations,  each  standing  for  part  of  its  attributes. 
On  tliinlcing  of  a  jiiuno,  there  ttrst  tiios  in  imagination  its 
visual  appearance,  to  which  are  instantly  added  {thaugh  by 
rate  mental  act^)  the  ideas  of  its  remote  nido  and  of  its 
id  sabstonco.  A  complete  conception,  however,  iurolres  the 
strings,  the  hammers,  tho  dampers,  the  podnls;  and  while 
anvcessiTt^y  adding  those  to  tho  oonccplion,  the  attributes  first 
lliought  of  lapse  moT«  or  leas  complett^Iy  out  of  consciousnoas. 
Nevertheless,  tho  whole  group  constitutes  a  representation  of 
the  piano.  Now  as  in  tLts  easo  wo  form  a  dcliitito  concept  of 
a  spooiul  existADoc,  by  imposing  limits  and  conditions  tn  sue- 
cossivo  acta;  bo,  in  Uio  converse  ciuc,  by  tukiii]^  away  tho 
limits  and  conditions  in  succeanre  acts,  wc  form  au  indoGuite 
notion  of  general  existence.  By  fusing  a  series  of  states  of 
consciouflnoss,  in  each  of  which,  as  it  orises,  tho  limitations 
and  ooadidoos  are  abolished,  there  is  produced  a  consciousness 
of  fiomolhing  unconditioned.  To  speak  more  rigors 

ously : — this  oonsciousnosi  is  not  tho  abstract  of  any  one 
group  of  thoughts,  tdcas,  or  conceptions ;  but  it  is  the  abstruct 
iif  tiiJ  th»ughts,  ideas,  or  conceptions.  Tli»t  which  is  common 
to  them  all,  and  eannot  bo  got  rid  of,  is  what  we  predicate  by 
the  word  oxiatunco.  Dissociated  as  this  biH;flincs  from  each  of 
ltd  niodce  by  ifae  pcriwtual  cliangc  of  those  nioclce,  il  remains 
a^  an  iiidefiiiito  eoDHcioiutiieKit  of  soiuotlung  eunslant  under 
all  m')drs — of  being  aport  from  lis  appearances.  The  dis- 
tinction we  feci  botwci-u  special  and  general  oxistenoe,  is  tht 
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distinction  between  tliat  whicH  is  changeable  in  ua,  and  that 
which  is  unrhangt^ble.  Tho  contrast  between  iho  Absolute 
and  tlio  Rc-liitivc  in  our  niiuda,  is  rcull)'  tlio  contrast  between 
tluil  Riontal  eloineat  which  csista  absolttlely,  and  those  which 
exist  reUtively. 

Hy  ltd  Ti^ry  nature,  therefore,  this  ultimate  mental  element 
is  at  once  neceasorily  indefinite  and  Doccasoril/  indestnictiblo. 
Our  consciousness  of  the  unconditioned  being  litcniUy  l]\o  un- 
oonditioiicd  cousciou!ine«a,  or  raw  material  of  ibougbl  to  which 
in  thinking  we  give  definite  forms,  it  follows  that  an  ever-pre- 
sent MHWi  of  real  oxiitcnco  ia  the  very  basis  of  our  intoUigcnce. 
A«  wo  can  in  Hucccwtivo  mental  aet4  get  rid  of  all  purliculur 
conditions  and  replaoe  thorn  by  othcra,  but  cannot  get  rid  of 
Uiut  undifferentiated  Kubstanoo  of  comciousness  wLkh  ia  con- 
ditioned anew  in  every  thought ;  there  «^'er  rcimuins  with  us 
a  aenso  of  tliat  which  cxisbs  pcnnMtcnily  and  indcpcndctttlj  of 
conditions.  At  the  Bunio  time  Uiat  by  the  laws  of  thought 
we  are  rigoroudy  prevented  from  fonoing  a  conception  of  ub- 
soluto  existence  ;  we  itro  by  tho  hiws  of  thought  equally  pre- 
vented from  ridding  ourKcUta  of  Uio  consciouancss  ofabiolute 
existence :  tlus  c»nsciouHn<ss  being,  aa  we  here  see,  tlio  ob\Trse 
of  our  Self- eon scioii!^nc«s.  And  since  the  only  possible  mea- 
sure of  reliilivo  X'alidity  among  our  beliefs,  is  the  degrco  of  jH 
tlioir  pcTviHtenco  in  opposition  (o  tho  elTorts  made  to  change  ^ 
them,  it  folluwa  that  this  wliich  jwrnista  at  ull  times,  under  all  , 
circumAtanoos,  nrid  cuunot  cciase  until  consciousnoss  ccasefl,  has  fl 
the  highest  validity  of  any.  " 

To  sum  up  this  somon-hat  too  elaborate  argument :  —  AVe 
ba\-e  seen  how  in  the  rery  assertion  that  all  our  knowledge,  M 
properly  so  called,  is  Itolative,  there  is  involved  the  assertion  " 
that  there  exists  a  M^on-rdatire.  Wu  have  scon  how,  in  each 
step  of  the  argument  by  which  tliis  doctrine  is  estubliahed, 
the  same  assumption  is  made.  We  have  seen  how,  from  the 
very  necessity  of  tbiiikiug  in  relations,  it  follows  tliat  the 
nektivo  is  itself  inconceivable,  eice}>t  us  related  to  a  real 
Kon-relative.    We  have  seen  that  unless  a  real  Xon-rdativa 
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or  Absolute  be  postulated,  tho  Relatire  itsulf  becomes  abso* 
lute ;  and  bo  bringB  the  argument  to  a  contradiction.  And  on 
contemplating  the  process  of  thought,  we  have  equally  seen 
how  impossible  it  is  to  get  rid  of  tJie  consciousness  of  an 
uctunlitf  lying  behind  appearances;  and  hov,  from  this  im- 
posaibility,  results  our  indestructible  belief  in  tlutt  actuali^. 


CHAnTR  V. 

niE  RECOSCIUATION. 


}  27.  Tucs  do  nil  lines  of  arf^incnt  convorgo  to  the  Mine 
oonoluiiioii.  Tlie  iiiferiMiuo  rwichod  i!  priori,  in  the  last  cliaptcr, 
coaliiiiu  tho  infcroiicos  which,  in  tho  two  preceding  cliuptcrs, 
were  reached  li  potlfriori.    Those  imbccilitiee  of  tho  under- 
nlitnditig  lluit  diitcloao  thonurlroit  wh«n  wo  try  to  answer  tho 
highest  questions  of  objective  science,  subjective  science  provea 
to  be  necessitated  by  the  laws  of  that  understanding.  Wo  not 
only  Icam  by  (he  frustration  of  all  our  ciforts,  tJint  tJio  reality 
uiidt'rlying  ujiprttrances  i«  tottdly  niid  fur  over  inconccii'ubla  _ 
by  ua ;  but  we  also  leani  why,  from  the  Tciy  nature  of  our  ^ 
uit4tlligvi)oe,  it  must  be  so.     Finally  wo  discoror  that  this 
Oi>Qcluuon,  which,  in  iu  unqtialiJicil  funn,  sovinH  opposed  to  ^ 
tbo  instinctivo  convictions  of  numkuid,  falls  into  harnvony  f 
with    thein    when    llio   missing  qualiiication    is    supjilied, 
Tliough  tho  AImoIuIo  csinnut  in  uny  manner  or  degreo  bo 
knowDf  in  tlie  strict  sense  uf  knowing,  yet  vre  find  that  it«po* 
Mtive  existence  ts  a  nocessarj-  datum  of  consciousness ;  that  so 
long  «  coiiBciousncas  continues,  we  cannot  fur  an  instant  rid 
it  of  this  datum ;  and  that  thus  the  belief  which  this  datiun 
oonstituK-^,  lias  a  higher  warrant  tlian  any  other  whatever. 

Iloro  tlien  is  that  basis  of  agreement  we  set  out  to  seek, 
litis  concltuion  which  objoctivo  science  illu«trate«.  mid  sub- 
jectire  science  shows  to  bo  unaruidablcs — tbid  conclusion 
which,  while  it  tn  tbo  main  expresses  the  doctrine  of  the  £ng- 
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Vth  school  of  philmopliy,  rocoj^nises  also  «  wol  of  trutli  in  tha 
lootrina  of  the  antngoDist  Gortnao  iichool — thin  coiiclinioa 

'  vbicb  brings  tbc  reeulU  of  speculation  into  hsnnon}-  with  tlioao 
offlommoD  •ohm;  ixnUo the coacluiion which  iToi>tictl(«  ReU- 

pgion  with  Science.  Common  Sonao  aaacrta  the  cxialenoo  of  a 
rcitlity ;  Objoctivu  Scinnco  prox-cs  tliiit  this  roalitjr  cnnnot  ba 
wHnt  w«  think  it ;  Subjective  Science  shows  why  we  cannot 
ibiiik  n(  it  lu  it  i.4,  and  j-ot  »rc  com{)cllo<l  to  think  of  it  ns  ox* 
Utinj* ;  and  in  this  oasortion  of  a  locality  utterly  inncnitablo 
in  ualiim,  Ilc-ligion  finds  an  assertion  G«*cnl!iilly  coinciding 
ritb  hor  own.  Wo  are  oblj}^  to  regard  every  ]ihenoniiMion 
ta  mam ftnta lion  of  s»muI'owrr  by  which  wo  aro  acted  upon; 
lliongli  OmnipTCsnico  is  untbinkablo,  yet,  as  experionco  djs- 
eln.ioii  no  bounds  to  tho  difTiiKion  of  pliouomena,  wc  aro  nimble 
to  think  of  limits  to  tho  presence  of  this  Power;  while  tlio 
critjcisnis  of  Scicneo  teavh  ns  that  tliia  Power  is  Incomprc* 
kcnaiblo.  And  ihia  conacionsnCiui  of  an  Incompn-hi^n^iblo 
Power,  called  Oinnipi-caont  from  inability  to  assign  ila  limita, 
U  jo«t  that  conscioosQCis  on  wliicli  Itvligion  dwells. 

To  undei-stiwid  fully  how  n^al  is  the  roconcilinlion  llim 
roochod.  it  will  be  needful  to  luok  ut  the  respoctivo  ntlitudos 
tluit  Iloligton  and  Science  have  all  along  maintained  towards 
this  conclusion.  Wc  must  obwrvc  Iiow,  all  ulon^,  tho  impor- 
fisciiona  of  each  luivu  been  undergoing  oorrcctiim  by  thi)  other; 
and  how  the  liaal  out-come  of  their  mtitual  critici§ms,  can  be 
oothing  olao  than  an  eiitiro  agrcemoiit  on  this  doeixutt  and 

.nndastof  all  truilis. 


8  28.  In  Ki'1!;^nn  lel  ns  rwogntito  the  hij^h  merit  that  from 
the  beginning  it  ha«  dimly  diacemed  tlio  ultimate  verity,  awl 
luu  never  ccwed  to  iiulM  upon  it-  In  it*  carliit«t  and  orude<it 
9nna  it  manifested,  hoivercr  vaguely  and  inconsistontly,  im 
itoition  forming  the  gcnn  of  thin  highest  belief  tn  which  all 
pbilosophiea  finally  unite.  The  consciousness  of  a  mystery 
ts  tmooable  in  the  rudoiit  fotiahltm.  ICach  higher  religiooa 
oraed,  rcjeoting  thoae  definite  aud  strnple  interprolatians  of 
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Nattiro  prerioualy  giren,  haii  bcoomo  tnoro  roli^otu  by  A 
this.  Afl  tliD  quilo  cnncreic  and  csonceirablG  ftgciiouM  allvged 
ax  the  catuos  of  thiii;*^,  bnve  boon  replaced  by  ngienoue  less 
ooitcrcte  and  conccirable,  tlw  dement  of  myalery  had  of  no* 
cepdty  b«>romo  more  prodomiiunt.  Tbroii};1i  all  its  sitcccsuve 
pha.4tsi  tlm  (lliuppcaranco  of  those  positivi!  <Iogmait  by  which 
ihc  myKt«ry  vos  made  uiiroystcrioiia,  has  formed  Uio  oascntial 
(;haiig«  delineated  in  roligtotu  hUlory.  And  w>  Rflligton  has 
ever  botin  approximating  towards  tliat complete  recognition  ot 
tlii§  royelcry  which  U  its  goal. 

For  itn  ossentLully  valid  belief,  Rvliginn  linsconittaiitly  done 
battle.  Grosa  as  were  the  disguisoa  under  which  it  first 
ON])nuiwd  thia  belief,  and  chcmhiiig  this  bvlicf,  thotigli  it  still 
i«,  undur  disHgnriog  vestments,  it  has  never  ceased  to  main- 
tain nnd  dufond  it.  It  has  everywhere  CAtabLished  and  pro- 
]<ag-jtod  ono  orothcr  modification  of  the  doctrine  that  oU  thinga 
tin^  mikiiir'^-lntiniiB  uf  a  Power  that  traniKends  our  linowlod^. 
'I'loiij^U  from  ttgQ  to  age,  Science  bos  eonlinually  defL-ati^l  it 
whorovor  they  have  come  in  collision,  and  hus  obliged  it  lo 
rirliiiijui.-Oi  one  or  moro  of  its  ]Kiutioiia  ;  it  has  still  hrM  (ho 
retnitiiiing  ones  with  undiminished  tcnncity.  No  exposure  of 
the  logical  inconsistency  of  its  oouelusions — no  proof  tlmt  «ach 
of  its  particular  dogmas  was  absurd,  has  been  able  to  weaken 
ita  allegianoo  to  tliat  ultimato  verity  fur  wliicli  it  »tuud*. 
After  criticism  hns  abolished  all  its  arguments  and  reduced  it 
to  silence,  there  has  still  remained  with  it  the  indestrtiotihla 
consciousness  of  a  truth  which,  however  faulty  the  node  in 
which  it  had  been  expressed,  was  yet  a  truth  beyond  c»viL 
To  this  eonviction  it«  lulhcrciico  hn^  been  substantially  sinocro. 
And  tor  the  guunlvanslii])  and  diffuHion  of  it,  Uumauity  has 
ever  been,  and  most  ever  bo.  its  debtor. 

Hut  while  fixnn  ttie  Wginning,  Ileligion  has  had  the  all- 
eMontinl  uSiee  of  preventing  men  from  being  wholly  absorbed 
in  llio  ri'lut  ivo  or  iinniediAto,  and  of  awakening  them  lo  a  c»u- 
KdouiuMws  of  something  beyond  it,  this  office  tins  btxn  but  vei^- 
imperfeolly  discharged.    Beligion  baa  oTcr  been  moro  or  Iogb 
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iircli^ous;  and  it  contluuos  to  be  purtiolly  irrvligtout  crea 
ti»w.  In  Uu>  fint  jilace,  as  impliod  above,  it  has  oU 

along  proressed  to  hare  sonie  knowledge  of  that  which  trsn* 
■ooiids  koowlodgo ;  and  has  to  contradicted  its  own  tcacliingfl 
Whilo  with  one  breath  it  has  asserted  that  the  Cause  of  nil 
^things  passes  undorstanding,  it  has,  wilb  the  noxt  brenth, 
^|nuHert4!d  that  the  Oaiuo  of  uU  things  posscasw  suvh  or  such 
attributes— caa  bo  ia  so  far  understood.  In  the  se- 

cond place,  irliile  in  grout  part  sinccro  in  its  fealty  to  tho  great 
truth  it  has  hod  to  npJiold,  it  has  otUtn  boen  insincere,  and 
ODDsequesUy  irreligious,  in  maintaining  tha  utitonable  doc- 
trines by  which  it  iias  obscured  this  grvat  truth.  Each  as- 
sertion respecting  tho  nature,  acts,  or  motives  of  that  Power 
which  Uic  Uiiivvrw  manifests  to  ua,  bus  boon  repeatedly  oolhvd 

Pin  question,  and  proved  to  bo  inconsistent  with  itself,  <«'  with 
loeompanying  assertions.  Yet  each  of  them  has  been  ago 
after  age  inatstcd  on,  in  spito.of  a  scoret  consciousness  that  it 
would  not  bear  cxamiualiun.  Just  as  though  unaware  that 
its  control  portion  was  imprognablo,  Religion  has  obstinate 
ly  bold  every  oulpoet  lonj^  after  it  was  ob\*ioaely  tndofon- 
sible.  And  this  naturally  introduces  us  to  the  third  and 

most  serious  form  of  irrolipion  which  Iteligion  has  displayed  ; 
nanwJy,  an  imperfect  belief  in  that  whith  it  I'mx-cinUy  professes 
to  bcUevo.  How  truly  its  central  position  is  im]>regnable,  Re- 
ligion has  luiTor  adoqnatfrly  lonltzed.  In  tlio  dovoutost  faith 
gs  we  habitually  see  it,  Ihoro  lies  hidden  an  innennoat  core  of 
aud  it  is  this  Bc«ptLciam  which  causes  that  dread 
of  inquiry  displayed  by  K^iligion  when  face  to  face  with  Science. 
Obligod  to  abandon  ono  by  one  the  Baporstitions  it  oaoo  ten- 
aciously held,  and  daily  finding  it«'o!icrishcd  boliob  more  and 
iro  shaken,  Religion  shows  a  secret  fear  that  all  things  may 
vome  day  bo  cxphtined;  and  thus  itself  betrays  a  lurking 
doubt  whether  that  tncomprcbonaihle  Cause  of  which  it  is 
conscions,  is  really  incomprehensible. 

Of  R<'lJgioQ  then,  we  must  always  romember,  that  amid  its 
ly  «rron  and  coirupttoms  it  has  SMsrted  BDod  dlffiised  a 
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npreme  verity.  From  the  6rel,  the  recognition  of  this  suprcou 
verity,  in  howovet  imporfvct  k  nuuiiicr,  ho*  bcca  il«  riUil  cl4> 
rnvnt;  mulil^  various  dufecta,  once  extreme  but  gradually  diroin- 
ishing.luTobocn  nomuny  fiulureBtorocogTiizc  in  full  tluitwhich 
it  rooognixed  in  |>art.  The  truly  Tcligioua  element  of  lldigion 
has  always  been  gooil ;  tliiit  which  has  proved  untenable  in 
doctrine  Euid  vicious  in  practice,  has  been  its  irreligioos  elo> 
mout;  and  from  this  it  luia  boon  ever  uudi-rgoing  purificution. 

{i  20.  And  now  observe  that  all  along,  the  ag<rnt  vhioh  hu 
efiectcd  the  purification  has  boon  Science.  We  habitually 
ovorUiok  i}u>  [tu:t  tliat  this  hu  been  odo  of  it»  funolionB. 
lloli^on  i^orca  ite  imracnw  debt  to  Sdence ;  and  Scdenoe  ii 
acATCoty  ut  alt  conscious  how  much  It^digion  on-ca  it.  Yet  it 
is  doinon&trublo  tltat  cvcrj'  stop  by  which  Religion  has  pro. 
greased  from  it^  first  low  conception  to  the  campamtirely 
iiigh  one  it  has  now  micln^,  Science  has  helped  tt,  or  rather 
forced  it,  to  take ;  and  that  orvn  now,  Suicncu  i«  urging  fuz- 
tbcr  *t«pa  iu  the  same  direction. 

UmgthewoTdSoienociiiitMtfucscn5«,a«oompn!lho»dinga1I 
positive  and  deGnito  knowledge  of  the  order  existing  among 
surrounding  phenomena,  it  bcoomca  manifest  that  from  the 
outact,  the  disoovery^  of  an  eetablished  order  has  modified  that 
coDC«ption  of  disorder,  or  undctciTiiiix^  onlur,  which  undor- 
lics  every  superstition.  As  fast  as  oxperienoe  prores  that 
certain  familiar  clian»c»  ulw:i\')i  happen  in  the  somonqtuiDOa^ 
there  begins  to  fade  from  the  mind  the  conccptioD  of  a  special 
porsonality  to  whose  variable  will  they  were  before  ascribed. 
And  when,  step  byatcp,  acoumulating  observations  do  the  liico 
with  the  Icds  fanuUttr  changes,  a  similar  modification  of 
belief  takes  place  with  respect  to  them. 

While  this  process  seems  to  thosa  who  cScot,  and  Uu» 
w-ho  nndorgo  it,  an  anti-religious  one,  it  is  really  tho  rewH, 
Inalead  of  the  specifio  comprehensible  agency  before  a«ugnod, 
Ihcri)  is  suk-itituli.'d  a  Icm  trpocillo  and  loss  comprehenaible 
ageacy ;  and  though  this,  standiug  in  (^positioB  to  (he  pifr 
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I  uno,  cannot  at  Gnt  call  fortlt  tho  niae  fcclinf;,  yet,  om 
Wng  tcKS  coin|)rcheiiaibl<>,  it  roust  evontuallf  call  forth  this 
feeling  more  fully.  Tultc  an  iiutanoo.  Of  olel  tho  Sun 

wua  ivgan]c<l  as  the  chariot  of  a  god,  drawn  by  horacs.  How 
£ir  the  idea  ihtLt  grciwily  exprowcd,  wtui  idcaOiTcd,  wu  nixid  not 
inquire.  It  sufEoM  to  remark  that  this  Boeountinff  for  the 
apparent  motion  «f  the  Sun  by  an  ag«ncy  like  wrrtaiji  \-i«W« 
terrestrial  sgenciea,  reduced  a  daily  wonder  to  tho  level  of  the 
onmnHmMt  intdloct.  When,  many  centurio*  after,  Kepler  diu- 
ooTunxl  that  the  plani^t«  moved  round  tho  Sun  in  (^IlifLte!!  and 
dotwribed  cqiiiit  urciu  in  cxjtini  timen,  he  concludcil  that  in 
each  pUnct  there  must  exist  a  spirit  to  ^ide  ila  movements. 
Here  wo  nee  that  with  the  ptogren  of  Seicneo,  thcro  had  tlia- 
sppcnnxl  the  idm  of  a  grtisa  nicvlianical  traction,  nurh  as  wns 
first  assigned  in  tho  case  of  tho  Sun ;  but  that  while  for  this 
thoro  WM  mbntitulMl  an  indcJinito  nnd  lem-eosily  conceinihio 
fiifce,  it  was  still  thouRht  needful  to  o^ume  a  special  jwraimal 
n)^nt  iw  acnusoof  therrguUirtn-eu'ubrityormotion.  '\Vhen, 
fiiiully,  it  was  proved  tlmt  these  pknotary  roTolutiona  with 
all  thfir  ^-ariittions  and  di-tturlianoefl,  ronformed  to  ono  lui- 
vcrsal  luw — when  the  pre«idin»  Mpirits  which  Kepler  con> 
ocivi'd  wir^re  act  aside,  and  tlio  forco  of  jiravitation  put  in  their 
place ;  the  cbaoge  was  really  the  abolition  of  an  imaginiiblo 
Bf^ney,  and  tho  rabstitution  of  an  luitma^nablo  one.  For 
thouf^h  the  /air  of  gravitation  ia  wilhin  our  mental  gnupt  it 
is  impOMibto  to  rcadizo  in  Uiought  tho  /o-m  of  gravitation. 
Nowton  himself  oonfoesod  the  force  of  gmvitation  to  bo  ia- 
ocmiprchcnsiblo  witliout  the  intermediation  of  an  ether;  and, 
oa  wo  have  alreudy  teen,  (§  18,)  the  assumption  of  an  ether 
doo*  not  in   the  loast  help  mjl  Ttiuit  it  ia  witU 

Hdt^oo  in  gvnoraL  lis  progress  in  grouping  particular 
rohitinuH  of  ph^-nomena  under  lawa,  and  them  s[wcial  lawa 
under  bws  more  and  more  general,  is  of  necessity  a  pro- 
ffttm  to  caoaoB  that  ore  more  and  moro  abtttroct.  And 
oausas  move  and  moro  abstract,  arc  of  necessity  caiUM'S  lam 
and  leas  cooovivabltt ;   since  the  funnalioa  of  aa  abstract 
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oonceptJon  inrolvcs  1ti«  dropping  of  certain  concrete  elcmeati 
of  tliought.  Ilmoo  tlio  most  alntmct  conception,  to  vhich 
Soicnco  i»  over  slovrly  npproiicliing,  id  one  Unit  inorgcs  into 
|}ic  iiiconocivablo  or  untlLink.'i'blo,  by  the  droppin]?  of  all  cod- 
crctc  elements  of  thoiiglit.  And  so  is  jiutiGod  the  nMcriion, 
tlial  llio  bcliob  which  Science  haa  forced  apon  Itcligion,  hnvo 
boon  intrinncally  more  religious  thun  tlioM  whieh  they  tap- 
pittntod. 

SoicDco  howovor,  like  Itnligion,  Ima  but  very  inooinpti^tely 
flilfillod  its  ofltcc.  As  Kdigion  lias  fullcii  Hhort  of  its  function 
ill  so  far  OA  it  bus  been  irrt- ligioii^ ;  ho  ho-i  Science  fallen  short 
of  its  function  in  so  far  as  it  has  bocn  un8cicnti6c.  Let  iw 
note  till!  w-vcnil  immUi-liiiiiis.  In  tU  earlier  stages, 

fioionce,  while  it  bognn  to  teach  tho  constant  relations  of 
phenomena,  nnd  »a  discrcdit-cd  the  belief  in  ecpanitc  per- 
fK>naUti««  aa  the  causes  of  thnn,  iLtelf  subatilulcd  tlic  belief 
in  cuusiil  ogrnciisi  wliicb,  if  not  personal,  were  yet  ooncreb?. 
lATion  certain  facta  wore  said  to  show  "  Nature's  nbhorrenoa 
of  a  vacuum,"  wlieii  the  propcrtios  of  gold  wcro  cxplainod  as 
due  to  sumo  entity  called  "  aureity,"  and  wbon  the  phenomena 
of  life  were  attributed  to  "  a  vitjd  principle ; "  there  was  S9t 
up  a  modo  of  interpreting  the  facts,  which,  while  antagonistic 
to  tlie  religious  mode,  because  &s«igniDg  other  agencies,  was 
iilao  unscientific,  because  it  professed  to  know  that  obout 
which  nothing  was  known.  IIa\-ing  abandoned  these  mcta- 
pbysioal  agencies — having  seen  that  they  were  not  inde- 
pendent existencos,  but  merely  epoeial  oombinatioss  of  general 
causes,  Sciooco  has  more  recently  ascribed  extensive  groups 
of  i)henomona  to  electricity,  chemical  affinity,  and  other  like 
general  powers.  Itut  in  cpcaking  of  these  as  ultimate  and 
iiidcpcndcnt  entities,  Science  has  preserved  etibstanttally 
the  eame  attitude  as  hcfon^.  Accountisg  thus  fur  uU  phe- 
nomena, those  of  Life  and  Tliought  included,  it  has  not  only 
maintained  its  seeming  antagonism  to  BvHgion,  by  nllegin^j 
agencies  of  a  radically  unlike  kind  ;  but,  in  9o  for  oa  it  has 
tacitly  asaumed  a  knowledge  of  these  ogeucice,  it  has  continood 
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ttnsnoDtific.  At  the  prosont  time,  however,  the  m<Mt  adTsnoed 
moil  of  science  urc  utKiiulDiiin^  thi<«(o  Utcr  conc«ptionii,  on 
tUcir  prcdcccwora  abandoned  the  earlier  onee.  Magnetism, 
lieftt,  light  &o.,  which  woro  awhilo  muco  ii[>olc«n  of  M  ao 
y  dirtinct  impomdorabloa,  physidAta  arc  now  boginning 
regard  ss  diflercQt  tttodos  of  nunifostiitioii  of  scime  oiU! 
nnivQrail  foroo ;  and  in  m>  doing  are  cconng  to  think  of 
this  fotoe  as  compnthen&ibh!.  In  each  phase  of  ita 

progrcM,  ScicQoo  has  thus  stopped  short  with  saperBdal 
Bolutioju — has  unscicnlifioally  ui^ectod  to  B»k  wlint  wua 
tho  DntuTQ  of  the  at^nts  it  so  familiarly  invoked.  Though 
in  oaob  aiuxeeding  pliaae  it  liM  goiio  u  Htllo  do.'pcr,  and 
nutrgvd  iu  Kupposed  agents  in  more  general  and  abstract 
oiuw,  it  loa  still,  OS  bc&ro,  rotted  content  wicli  tbcMu  m 
if  they  were  ascertained  realities.  And  this,  which  has 
all  uloug  boon  tho  untcientifio  choractcristio  of  Scii^ico,  has 
all  along  been  a  port  cause  of  ita  conflict  with  Ileligion. 

g  30.  Vfo  see  then  that  from  the  iinit,  the  faults  of  botti 
Rdigtoa  and  Science  have  been  tbc  faults  of  impcrfuot  di>< 
Tcloptuent..  Originally  a  mere  rudiment,  cnch  htu  been 
growing  into  a  more  complcto  form  ;  the  vice  of  each  has  in 
bU  times  been  its  incompleteness ;  the  disagreements  between 
tbcm  havo  tlirougltoiil  bc^-n  notliiiig  more   ihuii  the  ooti- 

kacquetKes  of  their  incompleteness ;  and  as  they  reach  their 
final  forms,  they  oome  into  entire  harmony. 

Tho  progrcm  of  intvlligciicc  has  throughout  bocn  duaL 
Though  it  hoa  not  seemed  so  to  thoac  who  made  it,  erery  «t<9 
ill  advnnco  has  been  a  step  ton-nrds  both  tho  iiut^iral  and  the 
siipi.<ruutural.  The  better  interpretation  of  each  phenomeuon 
hits  bi«n,  on  tlie  one  hand,  the  rejection  of  a  cause  that  was 
relatively  oonceirnblG  iu  its  nature  but  unknown  in  the  onler 
of  iu  nctiooji,  and,  on  the  othor  hand,  tho  adoption  of  a  eaiiso 
that  was  known  in  thu  onli-r  of  its  actions  but  relatively  iit* 
oottomnble  in  its  nature.     Tbe  Unt  udvunoo  out  of  anivorsal 

[lotiabiam.  monifcstlv'  involved  the  coooeption  of  ngcudoa  loai 
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aaMDiilttblc!  to  tlie  familiar  a;ii:ncus  of  mca  and  animals,  oiid 
tlicrvf.iro  loM  undontood ;  wlulo,  at  the  Rtimc  lime,  ttiicli  ncnly- 
L-oncciviid  agencies  in  so  f»r  aa  titey  were  diniin^uinhcl  hy 
Uieir  vuiiform  effects,  wore  better  undonlood  than  thoM  the}' 
replaced.  AH  Hubscciunnt  advjiiUM  diitjilay  tlio  wiiiio  double 
result.  Every  deeper  and  more  general  power  arrived  at  as 
a  cause  of  plienomeiui,  baa  boen  at  onoo  leaa  comprebensible 
lliitn  the  special  oq«  it  Mupcrnodeil,  in  tito  sense  of  being  itvti 
definitely  reprosentable  ia  thought ;  while  it  has  been  mora 
oomprehcnsibto  in  the  scnw  that  lU  actions  have  boon  tnoro 
oomptetely  predicable.  The  progress  has  thus  been  m  tnnch 
towards  the  catabUslunctil  of  a  poniliviOy  unknon-n  ns  toit-iird* 
the  establisbmont  of  n  positively  known.  Though  as  know- 
ledge nppmncht-s  its  culminiition,  every  unaecountablo  and 
sociniTi^ly  NUpcrnuturid  fact,  is  brought  into  the  category  of 
rii<;t8  tliat  are  acoountable  or  natural ;  yet,  at  tlie  same  time, 
all  occoontablc  or  natural  facts  are  proved  to  bo  in  Dioir  ulti- 
mate genesis  unaecoiuitable  and  HU|>Gmalura].  And  bo  there 
arise  two  antithetical  Htatca  of  mind,  answering  to  the  op- 
posite sides  of  that  existence  about  which  we  think.  AVhila 
our  oonaeiousncsn  of  ^'ature  under  tlio  one  aspect  con«litiit« 
Science,  our  consciousness  of  it  under  the  other  aspect  con- 
si  itutes  lEctigion. 

Othorwiso  oontcmpLiting  the  facts,  wo  may  sny  that  Reli- 
gion and  Science  hayn  been  luidergoiug  a  slow  diirereutintion ; 
ami  that  their  ceaseless  conflicts  hare  been  due  to  tliu  impur- 
fuct  Beparatioa  of  their  sjiheres  and  functions.  Beligion  haa, 
from  tho  first,  struggled  to  unite  raoro  or  less  science  with  its 
iHweience ;  Science  has,  from  tho  first,  kept  hold  of  more  or 
less  nescience  as  though  it  were  a  part  of  science.  Each  has 
b.-en  obliged  gradually  to  relinquish  that  territory  which  it 
wrongly  claimed,  while  it  tins  guiood  from  tho  other  that  to  wliicli 
It  bad  a  rt;fht ;  and  tho  antagonism  between  them  has  Iieio 
an  iuevilablf  aeeompauimcnt  of  this  proceos.  A  more  six-cifio 
slatement  will  mako  tills  clear.  Religion,  tliough  at 

the  outset  it  asserted  a  mystery,  alao  made  nuiuerous  de&uite 
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(tona  R«pccting  (his  myHtory— profoAscd  to  know  iU  na* 
ture  ill  tho  minutest  dcbtiL ,  and  in  ho  far  us  it  clsimed  posi- 
livu  kiiowlMlgv,  it  tnutposacd  upon  the  proTinoc  of  Scicaou 
From  tJic  times  of  cnrty  m^'tholo^icn,  wLon  bucU  iuUmato  ac< 
quaiutmice  u-i(h  tlic  niyittvry  was  atlc^^ctt,  down  to  our  own 
days,  wbeu  bat  a  kv  abstract  and  irague  propositions  are 
DiubtAiiii'd,  IlvUgion  Iiiu  bMQ  compcUvd  by  Sdenoo  to  giro 
up  one  after  anotbor  of  its  doginaB— of  those  assuinod  cogni- 
tiuiia  which  it  could  nut  subKtuntiiilc.  In  llic  mean  time, 
Soienoo  6ubetitul«d  for  tho  poraonalitics  to  which  BeligioD 
wscribod  plicnoiaGiui,  certain  mi'ltiphysiciil  cntitioa;  and  in 
doing  tbia  it  tmpaased  on  tbo  province  of  Religion ;  ainoo  it 
cUuacd  among  th«  things  wlitch  it  comprDbmdod,  oortain 
fonru  of  iho  inoomprehensibla.  Portly  by  the  criticisnui  of 
Ueligion,  which  lin«  oocaaioDuUy  called  in  question  its  Buum[>- 
tionit,  and  partly  lu  a  conM^iuenoo  of  spontanooua  growth. 
Science  bos  boca  obtigod  to  abandon  tlieseattempta  to  include 
within  tho  boundaricii  of  knowledge  that  which  oonnot  bo 
known ;  and  haa  bo  yielded  up  to  Religion  that  whioh  ot 
right  belongod  to  it.  So  long  oa  ihit  proems  of 

dilFeTcnliation  ia  incomplete,  more  or  less  of  autagonisia 
must  continue.  GrudtuUy  us  Hie  limitn  of  pomiblo  cognition 
•ro  cstahlidlicd,  the  causes  of  conflict  will  diminish.  And 
a  pennoncnt  peace  will  bo  rcaoht'd  when  Science  becomes 
Ailly  convinowl  tlint  iu  cspLmufiona  oro  proximale  nnd  n>- 
ktire;  while  Religion  becomes  fuUy  oonvinoed  that  the 
myslery  it  <!on(cmiiblo!i  in  uhiinato  and  itbmlut«. 

Religion  and  Science  are  therefore  necessary  correlative!. 
As  ulrcudy  1iiiilc<l,  they  atund  rv^iectively  for  those  two  auti- 
Ilieticol  modes  of  consciousness  whioh  cannot  exist  osondor. 
A  known  cannot  bo  thought  of  iipurt  from  an  unknown  ;  nor 
ouu  an  unknown  bo  thought  of  apart  from  a  known.   And  by 

kooiuta-queucc  neither  can  bocomo  inon?  iliittiiict  without  giving 
iter  dislinottiess  to  tho  other.     To  carry  further  a  inola* 

"phor  bcforo  used,— thoy  arc  tho  jiositivc  and  ncgiitive  poles  of 
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thought ;  of  wiikh  iiotllinr  can  gain  in  intenaity  withotii  in- 
crvcwtiig  Dig  iutonsUy  of  the  other. 

1 1)1.  TiiiM  llic  consciousness  of  nn  IiucrutaUe  Foircr  mani* 
ro.->le(l  1o  ua  throu^li  all  phonninriiit,  liiu  been  growing  ever 
ck-aror ;  uiid  niu.tt  cvi'iituull y  be  I'reed  from  ita  impcrfoction*. 
The  cortaialy  tliat  on  the  ono  hund  such  m  Power  exists,  whilo 
on  the  ollior  liitiul  its  nature  tronsoeiula  intuition  aiii]  in  be- 
yond imagiuation,  is  the  certain^  towards  which  iiitelligcnoo 
has  from  tho  lint  beca  progressing.  To  this  oonclusioa 
S('t<-n(-o  inuvitably  arrives  as  it  nxichea  its  conSnee;  while  to 
thia  concluHton  lUUgiun  v*  irmi»tLbly  driven  by  ciitkiam. 
And  Kitisfying  as  it  docs  the  demands  of  the  most  rigorous 
logic  at  tho  Ktmo  time  tliat  it  givcft  thi;  rc-ligioos  sonliment 
Iho  widest  poastblfi  sphere  of  aolion,  it  is  the  flonduiion  we 
ar«  bound  to  accept  *4lliout  reserve  or  qualification. 

Some  do  iudeod  uUege  that  though  tho  Ultimate  Cuuso  of 
things  cannot  really  be  tliought  of  by  us  as  having  specified 
attributes,  it  is  yet  iDcumhcnt  upon  us  to  OBsert  these  attri> 
bulm.  Though  the  TurDis  of  our  conitciousitcsi  are  such  that 
the  Absolute  cannot  in  any  manner  or  dcgrco  bo  brought 
within  thorn,  wo  are  ncvertbclc«s  told  that  wo  must  represent 
tho  Absolute  to  ourselves  under  these  fonns.  As  wHles  Mr 
Hansel,  in  tlie  work  from  which  I  have  already  quoted  largely 
— "  It  U  our  duty,  then,  (o  think  of  Ood  as  [wrsonal;  and  tt 
is  our  duty  to  believe  that  lie  i-s  infinite." 

That  this  is  not  tho  conclusion  hero  adopted,  needs  hardly 
be  sutd.  If  thero  be  any  intuuung  in  tho  foregoing  argu- 
ments, duty  requires  an  neither  to  ailirm  nor  deny  jteraonulity. 
Our  duty  is  to  submit  outkIvcs  with  idl  huuiilily  to  tho 
oslubliMhvd  limits  of  our  intolligenco ;  and  not  jteri'orsely  to 
rebel  agoinfit  them.  Ixvt  tliose  who  can,  believe  tluti  thero  is 
ctvmal  war  sot  between  our  inttitcctual  fitculticii  and  our  mo- 
ral obltgattona.  I  for  one,  admit  no  sucli  radical  rice  is  tlie  | 
3un»titutiou  of  thiugs. 
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Tbu  vliioli  to  most  will  seem  &&  cesenUally  uroligious  po- 
■■t!an,  is  an  lawciitiiilly  rdigiovut  oiio — nuy  in  tht  religious  one^ 
to  wliicli.  as  already  Bboim,  all  others  aro  but  ap])rt>xiinatioiui 
the  wtimato  it  implies  of  tLo  Ulttmato  Cause,  tt  <1om  not 
abort  of  the  alternatire  position,  hut  exceeds  it.  Thow 
bo  espouse  this  altcnutiro  position,  mako  tho  erroneous  as* 
Buiiiiitiun  that  the  clioioo  is  bcturecii  jienmnality  and  tioine* 
ing  lower  Uiaa  punonolity ;  wImtcos  tlio  choice  is  rutlicr 
iroen  poraonalily  and  something  hitter.  Is  it  not  juitt 
posaiUo  that  there  is  a  inodo  of  bciiiff  ns  much  transcending 
IiiLclIigittico  niid  Will,  as  these  transocnd  mei;)ianical  tuoliuii  ? 
It  is  true  that  wo  aro  totally  unable  to  conceive  any  such 
higher  modo  of  being.  Hut  tbi.t  is  not  a  reason  for  qtiestion- 
injr  its  csiateitco.;  it  is  nitbor  the  reverse.  Hare  wo  not  seen 
how  utterly  iuooinjictetil  our  iniiid*  aro  to  fonn  even  an  ap- 
proodt  to  a  cono^rtloa  of  thiit  which  imdorlios  all  jJie- 
nomena  ?  Is  it  not  proved  that  thLi  inconii>ctcitcy  is  tbo  incom- 
petency of  llio  Conditioni.-d  to  graap  the  Unconditioned  P  DooB 
it  not  follow  that  ibo  Ultimate  Oauw  oonnot  in  any  rcwpcct  bo 
ivixl  by  us  bccauae  it  is  in  every  rec^iect  greater  than  can 
eoncoirc<l  ?  And  mj^iy  we  not  therefore  rightly  refrain 
owiigiiing  to  it  any  attributea  whatever,  on  l\\a  ground 
such  attributea,  derived  as  they  must  bo  from  our  own 
natures,  lire  nut  elevations  but  dcgnulutious  ?  Indeed  it  soenu 
Bomowhat  strungo  that  men  should  sujipoaa  tho  highest  wor> 
sltip  to  lie  in  ossiiiubtiug  tho  object  of  their  worsliip  tothem- 
•elraa.  Not  in  asserting  a  transcendant  dlAcrencc,  but  in  aa> 
sorting  n  cvrtain  lilcoiiOH,  consists  tho  cliMncnt  of  their  creed 
which  ttiey  tltudc  esiontiaL  It  is  Into  thiit  fruin  tho  tiiuo 
hcu  the  rudest  luvagM  imagined  tho  causes  of  all  thing*  to 
of  fleah  and  blood  like  themselves,  down  to  our 
tho  degree  ofassumod  likeness  has  boon  diminishing, 
]lut  though  a  bodily  form  andsubittancosimilarto  that  of  man, 
Uiis  long  fdnco  ooasod,  among  cidtivat^  races,  to  bo  a  litmally- 
ouncoivcd  attribute  of  tho  Ultimate  Cuus<. — though  the  grosser 
lioniau  desires  havo  bocu  also  roje<;l'.'d  as  unfit  clcmvnts  of  the 
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ooiiccption — though  ihere  ja  somo  hcsEtution  in  asorihiDg  ovod 
l)iu  higher  human  fcclingia,  aavc  in  greatly  idculixcd  xhaixw; 
yet  It  is  still  thought  not  only  proper,  but  imperative,  to 
ucrilx)  iho  niuAt  ubalroct  qualities  of  our  nature.  To  tliink  of 
the  Creative  Power  aa  in  all  rcwixjcta  anlhroponiorphoiis,  is  naw 
consi<U'rr(l  impious  l>y  men  who  yet  hold  thcmwivcB  bound  to 
think  of  thoCreotiTe  Power  as  in  BOmc  respects  mithmpomar- 
phmiit ;  uiid  who  do  not  sec  that  the  one  proceeding  is  but  on 
uvanwccnt  form  of  the  other.  And  then,  moat  marrrlloua  of 
all,  thi«  counw  ia  peniHtcd  in  *nxn  by  tlioM  who  contt^nd  lliat 
wo  aro  wholly  unable  to  frame  any  coneoplion  whatever  of 
tho  Creatira  Power.  After  it  hns  been  tOiowa  tliut  evcTj  sup- 
{KiHitiou  respecting  th«  gi-nwis  of  the  Universe  oommila  in  to 
attcmutiTo  impossibilities  of  thought  —  nftcr  it  bu  been 
shown  that  each  attempt  to  concci%'V  real  existence  ends  in  nn 
iiit^'llcctiin]  siiifidp— aft<?r  it  haa  boon  shown  why,  by  tho  very 
constitution  of  our  tuindx,  wo  aro  eternally  debatred  from 
thinlcing  of  the  Absolute ;  it  ia  sUll  uiortcd  tlukt  we  might 
to  think  of  tho  Abwluto  thus  and  thus.  In  all  imaginable 
ways  we  find  thrust  upon  u.i  the  truth,  that  wo  an  not  jwr* 
mitted  to  know — nay  are  not  even  jwrmitfed  to  conceive — 
that  locality  which  U  bt-htud  Iho  veil  of  Appearance ;  and 
yet  it  is  said  to  ho  our  duly  to  bclicvo  (and  in  so  far  to  oon> 
oci\-e)  that  this  lleality  exists  in  a  certain  defined  manner. 
Sludl  wo  call  tliis  reverence  ?  or  ahull  wo  call  it  the  rcTorso  P 
Voluraos  might  be  written  upon  tho  impiety  of  tho  piQXis. 
Through  tho  printed  and  spoken  tbonghts  of  religious  teo^lion, 
may  almost  everywhere  bo  traced  a  profwwed  fumiliarity  with 
the  ultimate  mystery  of  things,  which,  to  say  the  bast  of  it, 
»eems  anything  but  congruous  nnth  tho  accompanj'tng  expres- 
sions of  Inunilily.  And  suqirisingly  erimigh,  those  tenets  which 
most  clearly  display  this  familiarity,  are  those  insisted  upon 
OS  fanning  tho  vital  elemcntacf  religiotis  belief.  The  attituda 
thus  oasumcd,  can  be  fitly  reprMented  only  by  further  develop- 
ing a  simile  long  current  in  tlivological  controvmics— >  t)ie 
funilo  of  tho  watch.     If  for  a  moment  we  mad'j  the  grotesque 


TIIK    ltKCiO>CII,IATION. 


ill 


fiupposition  tltat  the  ttckiii)^  and  other  morcmcnta  of  n  vnU-h 
I'Diivtitulotlakiiidofcoiisciousni.'n;  niul  tbnt  n  wutdi  pu  scesed 
ufauch  a  coiiaciousRcea,  insisted  on  regarding  tho  wuli:hnuLkcr*i 
tcUausudctcnninediikQ  ita  owab>'S]>ringituudc«cupoinoots; 
va  should  simply  complete  a  pandlcl  of  wtik-K  rvligiotu 
tcnvhvTS  Uiiidi  inucli.  Aixl  nurc  wv  to  tiuppom  tliat  a  wolck 
not  only  formulated  the  cauao  of  itn  existcnoo  in  thcM 
nitKhttuicut  tomis.  liut  hold  th»t  vrutohc«  wero  bound  out  of 
rewrenco  so  to  formtdjito  this  cnusc,  and  even  vitujxTmtvd,  m 
iitUci4;ic  wuiciii^  any  that  did  nut  venture  »o  to  formulate  it ; 
wti  should  merely  illtutrate  the  preeiunption  of  thouluginn*  by 
carryinj;  ihcir  own  nrgmavnt  s  stop  further.  A  few 

exlntcta  will  hring  home  to  the  reader  the  jii»li(.'o  of  ihu 
oooiparisou.  We  arc  told,  for  example,  by  one  of  high 
repute  among  religious  thiukcnt,  that  the  Unii-erso  is  "the 
manifestation  and  ubodo  of  a  Froo  Mind,  like  our  own  ;  cm- 
l>odying  His  i>orKinal  thga^ht  in  iu  ndjustmcnts,  realizing 
His  owa  ideal  in  its  phenomena,  juat  aa  we  express  our  inner 
liicully  and  ckiimcter  through  the  natural  laiif>:ungo  of  nn  ex- 
nul  life.  In  this  new,  we  interpret  Nature  by  Humanity ; 
ro  lind  the  key  to  her  tii'i)M:I«  in  s:u«h  piirposvs  mid  alTeirtiuiis 
US  our  on-n  eonaciousnees  emibloa  ua  to  coDoeiTO ;  wo  Wk 
cvor^'where  for  physical  Mgnals  of  an  vvcr>liring  Will ;  and 
dwiphur  the  universe  as  the  antobiogruphy  of  un  Infinite 
Spirit,  repeating  iUelfin  miniature  williin  our  Finite  Spirit" 
The  wtmownUirgOMMlill  further.  lie  not  only  thus  puroltola 
the  atttimihttion  of  the  watchmaker  tu  the  «-atdi,— he  not  odIj 

(tl>inks  the  ereal>.\l  can  "decipher"  " the  autebiogmphy  "  of 
Uie  Cntiting ;  but  lio  amarU  that  the  necessary  limits  of  the 
pile  an!  iieoeMiry  limits  of  tli«  oilier.  The  primary  qiialttiea 
of  lK>dic3t,  he  Fu\'6, "  belong  olenially  to  (lie  material  datum  ob- 
H'teliVe  to  Uod"  and  euntrol  his  nct<t;  whihi  tlie  eocondury 
Him  are  "  products  of  pure  Inrenllve  Reason  and  Dclenaiiiing 
EV'ill  " — conalitutd  *'  tho  rcsdm  of  Divine  originality."  "  •  • 
"  While  on  Uiis  Secondary  field  His  Mind  and  oiirs  are  thus 
ountntsted,  they  meet  in  memhknce  again  upon  tho  Primiiry : 
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For  the  eroliitions  of  deductive  Reason  th«re  is  btit  one  track 
pomiblo  to  all  iiitvUigcncw ;  no  mervM  arUlritim  can  intor- 
chiuigv  th«  TiiUe  and  trui>,  or  malie  more  tlian  one  geomotrv, 
uiio  sclicme  vf  piir«  I'hyjiics,  for  all  worlds ;  imd  the  Oiniiipo- 
(«»t  Architect  Iltmself,  ia  roalizin;;  the  Kosmical  oonc(>pli»n, 
in  iJiiiiiini;  thoorbitJt  out  of  iinmciL<nly  and  determining  seasons 
(jut  of  c'tvnitt^,  could  but  follow  1h<!  \avr*  of  vurriittirc,  nwa- 
Bure  and  proportion."  Tliat  ia  to  say,  the  lUtiinoto  Canxe  i«  like 
iL  huiiian  iQOchanii;,  not  only  lu  "slinpiug"  the  "material  datum 
ohjcctiro  io"  Kim,  but  also  as  bein^  obliged  to  oonfona  to 
tho  nocwaar)'  properties  of  that  datum."  Nor  is  thin  alt. 
There  follows  Bomo  account  of  "tho  IHvinc  psychology-,"  to 
the  extent  of  sayinv  that  "  wo  learn  "  "  the  character  of  God 
— tlio  order  of  aireotions  in  llim  "  from  "  the  distribution  of 
itiithority  in  tho  hierarchy  of  our  iinpiibes."  In  other  wordu, 
it  is  ullvgvd  fhut  the  TJltimati;  Cause  has  do«ix»  that  are  to  be 
olossod  OS  higher  and  lower  Iik(^  our  own.*  Every 

ODO  has'bcurd  of  tho  king  who  wished  ho  hod  been  present  at 
the  creation  of  the  world,  that  lie  might  huve  given  good  ad- 
vice. Ho  was  humble  however  compared  with  those  who  pro- 
fusa  to  understand  not  only  the  rebtion  of  the  Creating  to  tho 
en-atcd,  but  also  how  the  Cr^-ating  is  conxtttutod.  And  }-el 
this  tran«ccudoQt  audacity,  which  claims  to  ponctralo  the 
scoretjt  of  tho  Tower  inunifcated  to  us  through  all  existvnc^— 
nay  even  to  stand  behind  that  Power  and  note  the  conditions 
to  its  action -thi4  it  is  which  {XISK^  current  ss  piety!  May 
wo  not  without  hesitation  affirm  that  a  sinctfro  recognition  of 
tlio  truth  that  our  own  and  oil  other  existence  is  a  mystery 
absulntoly  and  for  erer  beyond  our  comprchi-n-Hioii,  ronlaiiis 
more  of  Into  rctligion  tluui  all  tlio  dogmatic  theology  over 
writ  loo  J 

iloonwhilo  lot  us  rocogdze  whatever  of  pcnnanant  good 
l)ic-ro  ia  in  these  perustent  attempts  to  frame  conoc])tiona  of 
tliat  whii-h  cannot  bo  conceived.     From  the  beginning  it  bos 

•  TaiH*  cilnvU  an  fmn  an  iftiutc  entitled  ••  KtCuic  »ni  Ood,~  psbliArf  bi 
Ito  .VaNoMl  itnWi*  tot  October,  ISOO. 
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Uson  only  Uirough  tho  bucccmivg  Tuilum  of  siicK  «onoci>tiftnH 
to  satisfy  the  iniiid,  that  Ki^thcr  uiid  higlicr  ones  liave  been 
^uduitUyrciacfaed;  and  (loubtK>si,  thoconceptiona  now  current 
UK  iiKlispeusabtfi  la  liunintioniil  motlixt  of  Uiougbt.  Kven 
moro  than  thia  may  bo  willingly  conceded.  It  is  pmwiblt', 
nay  {itoImUo,  tbm  uiidur  their  m<i»t  ubHtroct  ftirm.*,  ideas  of 
this  onlor  will  alint\-a  continue  to  occupy  the  background  of 
our  ooiuoioiuncw.  V«ry  likely  there  will  over  remain  a  need 
to  give  shape  to  that  indefiuito  senseof  an  Ultimate  Existence, 
which  fonns  the  bisis  of  our  intelligence.  "Wo  itliiiU  always 
be  under  tho  ncoewiityof  contcmplatiug  it  as  tome  mode  of  be- 
ing; that  is— of  rcprosentinj;  it  to  ounelva  in  »ome  form  of 
tliougbl,  however  vngne.  And  vc  slialt  not  err  in  doing  this 
w  long  as  we  treat  every  notion  wo  thus  frame  as  merely  a 
symbol,  utterly  without  rescmblaQoo  to  that  for  which  it 
slaudd.  Perluiju  tho  cojuUint  formation  of  such  sj'mtols  and 
constant  rejection  of  them  as  inadequate,  may  bo  heioalW, 
ii«  it  has  liithorto  been,  a  means  of  discipUne.  Perpetually  to 
ooostruct  ideas  requiriti);  tho  utmost  stretch  of  oar  fiwultieei 
wid  porpetually  to  fiud  that  such  idem  muitt  Im  abandoned  at 
futile  imaginations,  may  realixe  to  us  more  fully  than  any  other 
coum^  tho  greatness  of  that  which  we  vainly  striro  to  gnwp. 
Such  eHbrta  and  failures  may  serve  lo  maintain  in  our  min<ls 
ft  duo  scnso  of  the  incorainen«iir»blu  difTeronoe  between  the 
Ooadilionod  and  Uie  Uncoiiditionod.  By  continuslly  seeking 
to  know  and  being  continually  thrown  hack  with  a  deepened 
ooniriction  of  tho  impomibility  of  knowing,  we  may  keep  aliro 
tliD  consdoosnces  that  it  is  alike  our  highost  wUdom  and  our 
bigboNt  duty  to  rogurd  that  through  which  all  things  exist  as 
llio  Unknowable. 


g  32.  An  immense  majority  will  refuse  with  more  or  less  of 

indignation,  a  belief  socmiiii*  to  them  so  slmdowy  and  indefinite. 

rinvin<;  always  embodied  the  UUimato  Catwe  so  fur  as  was 

npodful  to  its  mentul  reabxation,  tliey  must  no?e!tx.-u-i)y  rownt 

'the  substitution  of  an  Ultimate  Chum  which  cannot  be  men- 
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tally  realized  at  ali  "  You  offer  ua,"  they  ray,  "  an  nntlitnlc- 
Mo  ab.itrn«tion  m  ]>1tico  of  u  Dcdiig  lowarib  whom  wo  may 
entorliiin  doliiiitc  fcvlings.  Thoiigli  vrc  are  toM  ihnt  tho  Ab- 
•oluto  is  renl,  yet  since  we  arc  not  allowed  to  conceive  it,  it 
might  as  well  bo  a  pure  negation.  InKtviul  of  a  Power  wliich 
wo  can  regard  as  having  eomo  sympatliy  with  us,  you  would 
hitv»  m  ooiilompliito  a  I'onx-r  t4>  which  tio  emotion  whatorer 
Dan  bo  aacribnl.  And  ao  we  are  to  bo  deprived  of  the  Yory 
eubstanco  of  our  liiiih." 

Thi-1  kind  of  priitest  of  neceasivy  accompanies  every  chango 
firotn  a  lower  creed  to  a  higher.  1'he  Ix-lief  in  a  eummunity 
of  nature  betwoiui  himsL-lf  and  tho  object  of  his  worship,  haa 
always  boon  to  man  a  eatiafuctory  one;  and  bo  faaa always 
aocpptcd  with  reluelanoc  those  auooosstvely  loss  ooncrcte  con* 
ceptJooB  which  havo  been  foroed  upon  him.  Doubtless,  in  ell 
timoa  and  plaoca,  it  haa  ooii-tolt^  tho  barbarian  to  think  of  his 
deities  as  so  exactly  lilte  himself  in  nature,  that  they  could  be 
bribed  by  offerings  of  foo<) ;  and  tho  a^snmnee  tlint  dcitius 
oould  not  bo  so  projtitiatod,  inu^t  have  been  repagtuuit,  Itc- 
oau.10  it  dei>rircd  him  of  an  oa»y  method  of  gaining  supor- 
natural  protection.  To  tho  Oreelu  it  wns  manifvatty  a  souroo 
of  comfort  that  on  oooasions  of  difficulty  they  could  o]>tain, 
through  oracJcs,  tlic  advice  of  tlioir  goda, — niiy,  might  cvvn 
got  tho  ponsonal  aid  of  their  gods  in  battle ;  and  it  was  pro- 
bably a  very  gonuino  nnger  wliicU  they  viMitcl  upon  philo- 
Bophcra  who  colled  in  question  theae  gross  ideas  of  ihcir  my- 
thologir'.  A  ntligion  wliich  teachm  the  Hindoo  that  it  is 
impoBsable  to  purchase  eternal  ha^ipinMs  by  placing  himself 
wtdttT  tho  whoel  of  Juggvnuint,  uan  auarcoly  fail  to  seem  a 
cruel  ono  to  him ;  linoo  it  deprives  him  of  tho  pIca«urablo 
consciousness  that  he  can  at  will  exchange  miseries  for  joya. 
Nor  is  it  Ion  elcar  that  to  our  Cutholio  ancostora,  tlio  beliefs 
that  crimes  oould  be  compounded  for  by  the  buitdiiig  of 
ehorchi'ji,  thm  Ihcir  own  puniNhnieitta  and  ihose  of  their  re- 
btires  could  ho  abridged  by  tho  saying  of  maasea,  and  that 
divine  aid  or  forgiveness  might  be  gained  through  the  intei^ 
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of  saints,  were  liighly  Botoelng  oim ;  and  Uwt  Pro- 
turn,  iu  HuWituting  tJie  oonceptioa  of  a  God  so  com- 
ptustLvi'ly  unlike  ounvlrcs  as  not  to  be  inlliwnocd  by  aach 
nietliodB,  must  bare  appeared  to  thom  hard  and  cold. 
Nolunilly,  tticn-'foiv,  n-c  must  expect  a  furtlicr  step  in  the 
eaine  diroctiou  to  meet  n-itb  a  similar  rcMstaiico  from  outrnged 
acntimcDts,  Ho  mont«l  revolution  tun  be  uccotnplLilicd 

wilbout  more  or  less  of  laceration.  Be  it  &  oluuigo  of  habit  or 
a  diangu  of  conviction,  it  miwt,  if  Ui«  habit  or  conviction  bo 
strong,  do  viiJcnco  to  some  of  the  foeUnga ;  and  those  must 
uf  couiao  oppoat)  it.  For  leng>«xporioiicrd,  and  thercforo 
di^ite^  soarcc*  of  eatisTattion,  have  to  be  substituted  scniroes 
of  Mtiifuction  lliat  liavc  not  boon  cxjwricncod,  utd  uro 
therefore  indofinito.  Tliat  which  ia  relatively  well  known 
•nil  no],  lina  to  he  given  up  for  that  which  ia  relatively 
unknown  and  ideal.  And  of  course  such  an  exchange  cannot 
bo  miMlo  without  a  conflict  involving  jntn.  Eiipc- 

dally  thea  must  tbero  arise  a  strong  antugonism  to 
any  altrrulioa  iu  so  dt^p  and  vital  a  conception  os  tbat 
with  which  wo  are  licre  dealing.  Underlying,  as  thts 
conception  docs,  all  othera,  a  modi^nttion  of  it  throatciis  to 
reduce  the  suporstructuro  to  ruins.  Or  to  change  the 
motapbor— being  thu  rout  with  which  aro  eonnoetcd  our 
ideas  of  goodncwi,  rcvlitudc,  or  duty,  it  apiKuirs  impoMiblu 
that  it  shotUd  bo  transformed  wivhout  causing  these  to 
wither  away  and  die.  The  whole  higher  part,  of  the  nature 
almost  of  necessity  takes  up  arms  agaiiut  a  change  which,  by 
doKtroj'ing  tlio  ntubliitbod  a-noctatioos  of  thought,  Mcms 
to  eradicate  morality. 

Tliia  is  by  no  Dieana  all  (hat  has  lo  bo  said  for  such  pro- 
.    tests.    There  is  a  nincb  deeper  meaning  in  them.     They  do 

MMit  umply  uxprcM  the  natural  repugcuince  to  a  revolution  of 
itiicf,  hero  made  spcwiully  intense  by  the  vital  tmportanco  of 
he  belief  to  be  revolutionized ;  but  they  aUo  express  an 
iiuiiiictive  odliesioo  to  a  belief  ihut  is  in  one  tense  the  best 
—the  beet  for  those  who  thus  cling  to  it,  tliough  not  aK 
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rtnwtGilly  the  best  For  bera  Ut  me  remark  ttrt 

wliat  wore  iibovo  Hpokcn  of  as  tho  impcrTcctions  of  Itcligion, 
nt  tint  gnvit  but  gnidttaUy  dLminialiing,  liavo  boca  imjx^rfttc- 
tions  only  as  measured  by  aa  absuluto  standard  ;  and  not  aa 
meuurod  by  a  rebitive  on«.  Speaking  gonorully,  the  rc1if>ioii 
eurr«Dt  in  cacli  af»«  and  amon^  caeli  pooplo,  has  beoa  m 
near  nn  npproximntion  to  tlio  truth  as  it  van  then  and  there 
poaaibto  fur  men  to  reoeiw :  the  more  or  less  concrete  forma 
ill  which  it  )ut3  cmbodit.'d  the  truth,  have  simply  boon  the 
muaiia  of  making  thinkable  what  would  otherwise  hav«  been 
uathinkablo ;  aiid  w  have  fur  tbo  timo  being  served  to 
incmao  its  impressiTCnesa.  If  we  consider  the  ooit* 

ditioDS  of  the  cn«o,  wo  sball  find  lliix  In  ho  an  iinaToidablo 
ooudumon.  During  each  stage  of  evolution,  men  must  thitik 
in  such  term's  of  thought  aa  they  possctss.  ^Vbile  all  the 
GODSpicuous  changes  of  whioh  they  can  obscrvo  tho  origins, 
have  men  nud  auimaU  us  untoccdontx,  tboy  are  unable  to 
think  of  untcecdcRta  in  gcnvml  under  any  other  shapes ;  and 
henoo  creative  agencies  are  of  necessity  conceived  by  thorn 
in  theao  shapes.  If  during  this  phase,  these  concrete  ooii- 
captions  wcro  taken  frtmi  tliom,  and  tho  attempt  made  to 
give  them  comparatively  abstract  concci)lions,  the  rcault 
would  bo  to  IcjiYc  thr-ir  minds  with  nuno  at  all ;  lunoo  tbo 
sttbslitutdd  ones  could  not  be  mentally  reptceented.  Simi- 
larly with  crcriF-  s'lcct-ssive  stage  of  religious  belief,  down  to 
tho  last,  'lliougfa,  03  acc\unulaiing  experienoes  slowly  mo- 
dify the  earliust  idcaa  of  causal  person jiUties,  there  grow  np 
more  general  and  vague  idctaa  of  tliL-m ;  yet  those  cannot  bo 
at  once  replacod  by  others  still  moro  general  and  Tague. 
Purthor  cxpcrienoca  must  supply  the  nec<lful  further  abslrao- 
tiona,  before  the  mental  void  loft  by  the  destruction  of  such 
inferior  ideas  can  bo  filled  by  ideas  of  a  superior  order.  And 
at  the  present  time,  the  refusal  to  abandon  a  relatively  ooncrote 
notion  for  a  relatively  alwtmct  one,  implies  the  inability  to 
frame  the  relatively  abstract  one ;  and  so  proves  that  tbo 
clMDge  would  bo  prcioaluro  and  injurious.  8(01 
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mure  elearly  afaall  we  soe  tho  mjuriousncm  of  any  such 
prematura  chango,  on  obvcning  llial  Ui«  efTocU  of  a  belief 
u]X)n  conduct  must  bo  diminialtcd  in  proportion  as  tlio  -nvid- 

inon  with  which  it  k  ri>aliz(^l  becomes  less.  E\'ils  and 
benefits  akin  to  tbon  wbicb  ibc  Ki\'Bgo  bus  iK-rsonuUy  fell. 
or  lewnod  from  tlionc  who  biivc  fvlt  thvm,  are  tlic  only  evil* 
and  benefits  he  can  undcntand ;  and  tlicoo  must  bo  looked 

.focM  oomiDf;  in  wiiys  liko  those  of  wbich  ho  bos  bod  ex* 
perieooo.  His  deities  miuA  bo  imagined  to  hare  like  mo- 
tirce  and  passions  and  methods  with  tbo  beings  around  him ; 
for  motives  and  passions  and  Enirthods  of  a  hiffber  chaTocter, 
being  miknown  to  him,  and  in  groat  measure  unthinkable  by 

*idm,  cannot  bo  so  rcali/ed  in  thought  as  to  inBuctico  his 
deeds.  During  every  pbaw  of  civilisation,  the  actions  oi 
the  TTnsccu  Itcality,  as  wull  as  iho  resulting  rewards  and 
punishments,  being  (Conceivable  only  in  such  forms  as  ex* 
puricaoe  furDisbcs,  to  supplant  them  by  higher  onea  before 
wilier  cxpcrioncce  have  niodo  higher  oucd  conocivable,  is  to 
sot  up  Tague  and  uninfluontiol  motives  for  definite  and  itk- 
fluential  onoa.  Evun  now,  for  the  great  masa  of  men, 
unuble  through  lack  of  culture  to  trace  out  with  due  cloar- 
aosH  those  good  and  bod  conso(iuonc<4  which  conduct  bringa 
Tound  through  the  established  order  of  tbo  ITuknowable,  tt  is 
needful  ibat  tboro  should  bo  vividly  depicted  future  torm^nta 
and  fuliin>  joys — puiiui and  plco^uret of  iidt-tinitokind, produced 
in  a  manner  direct  and  simple  enough  to  bo  clearly  iina- 
gtnod.  Kay  still  more  rnxM.  ho  conoodod.  Few  if  any 

kAreosyot  fitted  wholly  to  disponse^thsuGhconooptionsasare 
eurront.  Hio  highest  abstmcttons  tako  so  great  a  mental  power 
to  realize  with  any  vividncea,  and  are  so  inoperative  upon  con- 

iduct  unlcMB  they  are  vividly  rvaltxad,  lliut  iJn-ir  rrgulativo  ef- 

I  fecta  must  fur  a  long  period  to  come  bo  appreciable  on  but  a 

Isnutll  minority.  To  ano  olearly  how  a  right  or  wrong  net 
g(>ncratcs  consectuenoes,  iutomal  and  external,  that  go  on 
branching  out  more  widely  as  years  progress,  reqiurcs  a  rare 
power  of  analyus.     To  menially  represont  oreti  u  singlo  netiM 
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of  ihiwo  consequences,  as  it  stretches  oat  into  the  remote  fulure, 
requires  an  equally  rare  power  of  imni^iiatioii.  And  to  est!- 
aiata  these  coDei?qiioDcui  in  tlioir  totality,  cvor  tnultiplying  in 
number  while  diminiishing  in  intensity,  requires  a  f;niep  of 
tliought  poasesscd  by  none.  Yet  it  is  only  by  sutli  analynia, 
ffiich  imnginiition,  aud  such  grasp,  that  conduct  can  bo  right- 
ly guided  in  tho  nbscnco  of  all  other  control :  only  so  can  til- 
timiilo  rewards  and  penalties  be  made  to  outweigh  proximate 
pxins  and  pleasures.  Indeed,  were  it  not  that  throughout  the 
pn>giw«  of  the  rucc,  men's  oxjiorii-ncca  of  the  effects  of  conduct 
have  been  slowly  generalized  into  principles — were  it  not  that 
tbcMe  principlca  have  been  from  generation  to  generation  iii- 
eislcd  on  by  parents,  upheld  by  public  opinion,  Ganclifiod  by  re- 
ligion, and  cnforoed  by  tbreata  of  eternal  damnation  for  di»- 
obedicneo  —  woro  it  not  that  under  these  potent  in6ucncc«, 
habits  have  been  modiiiiHl,  and  the  feelings  proper  to  them 
made  innate  —  wore  it  not,  in  short,  tbtt  wo  have  been 
rcndeml  in  a  consi^Ierablo  degree  organically  moral ;  it  is 
certain  that  disastrous  results  would  ensue  from  the  removal 
of  tlioso  strong  and  distinct  motives  which  the  current  belief 
BUppIie*.  Even  ns  it  is,  thone  who  relinqurili  tlic  fiiith  in 
which  they  have  been  brought  up,  for  this  most  abstract  faith 
in  which  Science  and  Religion  unite,  may  not  unconunonly 
fail  to  oet  up  to  their  convictions.  Loft  to  their  organic  mor- 
ality, enforced  only  by  general  reasonings  iapcrfcclly  wrought 
out  and  diHicuIt  to  keep  before  tho  mind,  their  defects  of 
nature  will  often  conie  out  more  strongly  than  they  would 
hare  done  under  their  pre^'ioua  creod.  The  substituUMl  creed 
can  become  adequately  operative  only  when  it  becomes,  like 
thrt  preoent  one,  an  element  in  early  education,  and  liua  the 
sup]K)rt  of  a  strong  soeisl  sanction.  Xor  will  men  bo  quito 
ready  for  it  until,  tlirough  the  continuance  of  a  dJaoipline 
which  lioa  already  partially  moulded  tbcin  to  the  cooditions 
of  social  existence,  they  are  completely  moulded  to  those 
fiouditions. 

We  must  therefore  reoogrLtm  the  resistance  to  a  change  of 
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theological  opiiiioo,  m  in  great  mcMure  nJutory.  It  u  not 
■iitipir  tliat  stroug  &n<l  deep-rooted  feelings  are  neceasorily 
cxcit<^<d  to  aotagouwin— it  i«  not  Bim[>ly  tttal  thokigh<»l  moral 
sentimentfl  join  in  the  condemnation  of  a  cltaDge  n-hicli  seems 
to  uiutcmuna  Uivir  autliority ;  but  it  ia  tliut  a  real  adoptutioii 
exists  between  an  establisbed.  belief  and  tbo  oaturee  of  tJioM 
wbo  defend  it ;  oud  thut  tbo  tenacity  of  the  defiance  nMHUurc«  j 
thecompleteDaBofthe adaptation.  Formflofrcligion.Ulce forma 
of  goYeroment,  must  bo  fit  for  tbora  wlm  live  unil«r  tlicin ;  and 
in  tbo  ODO  caw  us  in  tbo  other,  tbat  form  wbicb  is  fittest  is  lliat 
for  which  there  it  an  instiiictirc  prifcrencc.  As  certainly  as  • 
b<u1)*rotu  moo  needs  a  harsh  terresliiol  rule,  and  habitually 
•howB  attachmeDt  to  a  deepotlsm  capable  of  the  neceaaary 
rigour ;  so  otrtoinly  doca  such  a  race  need  a  belief  in  a  celes- 
tial rulo  that  is  simLLui'ly  hnnth,  and  habitually  ptbowrs  attach* 
.jnent  to  such  a  belief.  And  just  in  the  same  way  that  the  sud- 
den Hu1>»titution  of  free  instituliona  for  ti,*miinicid  onc«,  U  sure 
to  bo  followed  by  a  reaction ;  so,  if  a  creed  full  of  dreadful 
ideal  penalties  is  ull  at  onco  ri-pluccd  by  one  pnttnitin^  idctd 
penalties  tltat  aro  comparatively  gentle,  there  will  inevitably 
be  ft  return  to  wmw  modification  of  tho  old  belief.  The 

ponilluliua  hoUU  yet  further.  Paring  those  early  stagfj  in 
vbich  there  is  an  extreme  incongruity  between  tho  relatively 
bestand  the  absolutely  best,  both  politicul  and  religious  L'hangi's, 
when  at  rare  intervals  they  occur,  arc  ncccmarily  violent;  and 
necessarily  entail  violent  retrogresaionfl.  But  as  tho  incongruity 
botwocn  that  which  is  and  lliat  which  should  be,  diiniiii.ihes,  tho 
ehanges  become  more  moderate,  and  are  succeeded  by  more  mo- 
derate n^rogrcssiuns ;  tinti),  as  these  nioTemcnts  and  counter- 
movements  decrease  in  amount  and  inc^'easo  in  frequency, 
they  merge  into  an  almost  continuous  growtli.  That  adhonon 
to  old  institutions  and  bchefs,  which,  in  primitive  societies, 
opposes  an  iron  barrier  to  any  advance,  and  which,  aDi^r  the 
barrier  has  boon  at  length  bur&t  through,  brings  back  the  in. 
Btitutions  and  beliefs  from  that  too-forward  position  to  which 
the  uomentuia  of  changv  hud  carried  them,  and  so  helps  to 
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n^ailspt  eociol  conditions  to  tho  popular  character — this  Adhe- 
sion to  old  institution  and  belicfH,  evcntuall}'  becomes  the  con- 
stant check  by  which  the  constant  Ddvancc  is  prevented  froin 
beiii^  too  rapid.  This  holds  true  of  reli^ous  creeds  and  foniM, 
US  of  civil  on«.  And  so  wo  Icurn  that  thoologicol  conscrva- 
tiMn,Ukc  political  coiiserfaliam,  haa  on  all-important  function. 

g  3^.  'lliat  spirit  of  toleration  which  is  so  marked  a  charac- 
teristic of  modem  times,  and  is  daily  growing  more  conspicu- 
ous, has  thua  a  fur  dvopcr  meaning  tluin  is  supposed.  What 
wo  commoidf  regard  simply  as  a  due  respect  for  iho  right  of 
privat4i  judgment*  is  reutly  a  neccasary  condition  to  the  bal- 
ancing of  the  progrcsavc  and  conservativo  tendenctes — is  a 
means  of  matuloiDing  ilie  adaptation  between  men's  belieis 
niid  llieir  nuturi'a.  It  i.i  thcrofure  a  spirit  to  bo  foetorcd ;  and 
it  is  a  spirit  which  the  catholic  tliinkur,  who  percoires  the  func-- 
tioiia  of  ihcAU  various  oonSiding  creeds,  should  above  all  other 
mou  display.  Doubtless  whoever  fcvhi  tlut  grcattwaa 

of  tlio  error  to  which  his  fellows  cUngand the greatnev of  tho 
truth  which  they  reject,  will  find  it  hard  to  show  a  duo  pa- 
tience. It  is  hard  for  him  to  listen  c^dmly  to  the  futile  argu- 
inonla  used  in  sup^iort  of  irrational  doclrinee,  and  to  the  mis- 
reprceentation  of  aatugonint  doctrines.  It  is  bard  for  him  to 
boar  tlio  mauifustutioti  of  that  pride  of  ignoranco  which  so  fur 
exceeds  the  pride  of  science:,  rfulundly  enough  audi  a  omi 
will  bo  iudiguaiit  when  charged  with  irreligioa  bocauao  bo 
declines  to  accept  tlio  curpcnlcr-thcory  of  crvation  as  the  most 
worthy  one.  Ho  may  think  it  needless  as  it  is  difficult,  to  con- 
cctiX  bin  repugnance  to  u  creed  whieli  tudlly  iMcribce  to  The 
Unknowable  a  love  of  adulation  such  as  would  be  decpised  in 
a  human  being.  Convinced  as  he  is  that  all  puntshiiieiil,  D-t 
we  M)0  it  wrought  out  iti  the  order  of  nature,  is  but  a  dtsgui»ed 
boni^Gcwnoo,  there  will  perhaps  escape  frnm  him  an  angry  oon> 
dewiution  of  the  belief  lliiitjmnishtuent  is  a  divine  vengeance, 
nnd  Ihat  divine  Tcngoanoo  it  eternal,  llo  may  be  tempted  to 
fchow  Lia  oontvuipt  when  ho  is  tild  that  actious  instigated  by 


niB  KBOOKCIt.tATIon. 


ISl 


ait  uaaoIfiBli,  sfmpatliy  or  hy  a  pnro  lore  of  roctitude,  ore 
intrinaoaUj  uaful ;  an<t  tliitt  ociiultict  U  trulj*  good  only 
when  it  is  due  to  a  fuilh  whose  openly-profcsacd  motive  la 
ollRT-worldlincss,  But  he  must  restrain  such  fcoUngs.  Though 
lie  may  bo  unable  (6  do  tlii.t  tltiHng  tlio  cxcitt^niciil  of  conlro> 
vcr«y,  or  when  othrrwiso  brouglit  foco  to  Saco  with  current 
4ii]»crstiLioiu,  ho  muitt  yi;t  (juiilify  hU  antagonism  iu  culmrr 
iii'jinciitx;  so  that  hia  mature  judgment  and  rraulting  conduct 
uuiy  be  without  bioA. 

To  tltis  end  let  htm  over  bear  in  mind  thrco  curdiiuil 
fu(it4 — two  of  thcio  iiln'iiily  dnvlt  upon,  und  ono  -tlill  to  be 
poJDtod  out.  Tho  firat  is  that  with  which  we  set 

out ;  namoly  tho  existoaco  of  a  fumlanii'iitol  verity  nitdcr 
oU  forms  of  religion,  howovor  dogrmU'd.  In  ojtch  of  thcni 
thcru  id  a  sold  of  truth.  Through  tho  gross  body  of  dogmas 
traditions  and  rites  which  <»>ntiiin  it,  it  is  alw.iy«  visililo — 
limly  or  clearly  us  tlio  cam  mny  be.  Thi»  it  is  which  (;ivea 
'vitality  even  to  tho  rudest  orcod;  tiiLi  it  is  whtoh  survived 
every  modiScation ;  and  this  it  is  which  wo  must  not  forgot 
whfiD  oondomning  the  fonnn  under  which  it  Li  pnttoiit- 
ed.  TIlo  ficconil  of  thcso  cardinal  facts,  set  forth  at 

length  in  the  foregoing  section,  is,  that  while  those  concroto 
GDiimts  in  which  each  creed  onibodics  this  soul  of  truth, 
'mo  bad  as  mcoKured  by  un  sbeolute  standard,  they  are  good 
as  measorod  by  a  relutivo  aiandnrd.  Though  from  highor 
tions  they  hido  tho  abstract  verity  within  them ;  vet 
I  lower  perceptions  they  render  this  verily  tporo  approciublc 
than  it  would  otberwise  be.  They  serve  to  moke  real  and 
infloential  over  men,  that  which  wouhl  «Uc  be  imreol  and  tmin- 
fluRutial.  Or  we  may  call  tbem  tho  protective  cnvcJopos, 
without  which  the  ooiitained  tnitli  would  die.  The 

r>-innining  cunlinal  fact  is.  that  thceo  various  b(Jicfs  arc 
piu-ts  of  the  oonslitutod  order  of  tliingn  ;  and  not  occidental 
but  nec««Bry  parts.  Seeing  how  ou«  or  other  of  them  is 
everj'whero  prvtwnt ;  is  of  iM.>roiinial  growth ;  and  when 
cut  down,  redeTelopee  in  a  form  but  slightly  modified ;  we 
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cuinot  aToid  tlic  tnrvn-iicA  Ihnt  they  arc  needful  sccompant- 
incnia  of  human  lite,  severally  fittctl  to  tho  •ociutuw  in 
which  they  uro  indigonow*.  I''roin  the  highest  point  of 
vi«v,  wo  must  rocogriiize  them  aa  Glenwnta  in  thut  greut 
t'vuhilinn  of  whi(:h  tho  bcgiuuii];  <iud  Citd  urc  boj'nnd  our 
knowlodpe  or  concqiljon — as  modes  of  roanifeabttion  of  'Ihc 
Vnknowablc ;  nnd  n»  having  this  for  thoir  warrunL 

Our  toleration  thcroforo  slioitld  be  the  widest  possible.  Or 
nitlier,  wc  should  aim  at  something  beyond  toleration,  as  com- 
monly understood.  In  dealing  with  alien  bcliufs,  our  cndt-n- 
vour  must  Ik-,  not  situjdy  to  refrain  fVum  injustice  of  word  or 
dieed  ;  but  also  to  do  jiulico  by  an  opon  recognition  of  pcsiti^'o 
worth.  Wo  muHt  qiitdify  our  di^agrcenioiit  with  aa  niuch  lu 
nay  bo  of  sympathy. 

S  34.  Tbeae  atlmiuionn  will  perhaps  be  held  to  imply,  that 
tlie  current  llieolojiy  should  be  posnvely  iicecpl«d  ;  or,  nt  any 
nite,  should  not  ha  iielively  op^Kised.  "Why,"  it  may  bo 
naked,  "  if  all  creeds  have  aa  average  fitnesa  to  their  times  and 
pluc«),  »liould  wc  not  rwit  content  with  that  to  which  wo  are 
bom  P  If  the  ealablished  belief  contains  an  c^iscnliid  truth 
—  if  the  form*  nndur  which  it  presents  tliis  truth,  though 
iutrinsically  bad.  are  cstrinsically  goo<i — if  the  abolition  of 
HuMti  funns  would  be  at  present  detrimental  to  the  great  ma- 
jority— Day,  if  there  are  scaraely  any  to  whom  the  ultimate 
and  most  ubstract  belief  can  furnish  an  adequate  rulo  of  lifo ; 
■uri'ly  it  is  wro;ig,  for  the  present  at  loust,  to  pn^gate  this 
ul^imnlo  and  most  abstract  belief." 

The  reply  is,  that  though  existing  religious  ideas  and  in* 
atitutions  have  an  average  adaptation  to  tlio  ehiiriclvrs  of  tho 
people  who  live  under  them ;  yet,  as  these  characters  are  ever 
vhanging,  the  adaptation  13  ever  bceomii>^  imperfect ;  and  the 
ideas  and  imtilulions  need  remodi-lUiig  with  a  fixMjueney  pro* 
porliouato  to  the  rapidity  of  the  change.  Benco,  while  it  is 
requiitit«  that  free  play  sliould  be  given  lo  wmicrvati«'  thought 
and  action,  piogrosaive  thought  and  action  mu&tulwbavo&w 
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Without  tho  agGncj*  of  botli,  there  cannot  be  Ihom  con- 
tinual  re-dilaptatiotis  whu^h  onlcrly  progms  diinaiKlH. 

^V^locve^  hesitates  to  uttor  that  which  bo  thinks  the  high- 
est truth,  lest  it  should  be  too  much  in  advance  of  the  lime, 
may  Tcusuro  liinwc-If  by  hwlfiiig  ol  bin  acts  frtnn  iin  inipi-r- 
Honal  point  of  view.  I-et  hiia  duly  rculixe  the  fuel  that  opin- 
ion is  llic  ogi'Jicy  through  which  chunititcr  adapts  extenud 
arrafigcmcnts  to  itself— that  liia  opimon  n<;ht1y  forma  part  of 
this  agency — U  a  unit  of  force,  constituting,  with  other  Kucb 
unito,  the  general  power  which  works  out  social  changes  :  and 
ho  wiU  pcTocive  thut  ho  may  propoily  give  full  iiltiminoo  to 
hu  innermost  conviction :  leaving  it  to  produce  what  effect  it 
may.  It  is  not  for  notliing  tluit  ho  lias  in  liim  thcso  sympa- 
Uiifls  with  Roinc  ]>rincii>leH  urid  n^pugnaiicc  to  othen.  Ho, 
irttb  all  his  capuciticA,  and  n^irutions,  and  bolicra,  ia  not  on 
accident,  but  a  prwluct  of  the  time.  Ho  mii«t  remember  that 
while  bo  is  a  dvscendunt  of  tho  post,  he  is  a  |)urviit  of  iho  fu- 
ture;  and  that  his  thoughts  uru  ns  children  bom  to  hiin, 
which  ho  may  not  carektMly  let  die.  Tie,  liko  every  other 
man,  may  proiKirly  consider  htmi'elf  as  one  of  the  myriad 
agoftcica  through  whom  works  the  Unknown  Cause ;  mid 
when  tho  Unknowu  Causo  produces  in  him  a  certain  belief, 
ho  is  tliercby  authorixt-d  to  prafcas  and  act  out  that  belief. 
For,  to  render  in  their  highest  sense  the  words  of  the  poet — 


XtliiM  U  oudc  b«tt«r  bj  DO  mnD, 

Bat  Mtun  nukf*  Ihtt  mcwn :  otvr  tbat  art 
Vtikb  jou  nj  tdila  to  nilim,  U  «b  stl 
That  poturc  m&ka. 

Not  aa  odvcnlitioua  ther*-fore  will  tho  wiw  man  regard  the 
fuith  which  u  in  him.  The  highest  truth  he  aces  ho  will 
feartemly  utler ;  knowing  lluit,  let  what  may  come  of  it,  he  is 
thut  playing  his  right  p:irt  in  the  world — knowing  that  if  ho 
con  <^oct  the  chango  ho  lumi  at— w«ll :  if  nut— well  also , 
tboogh  not  10  welL 
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pnnxrsopnv  defiked, 

5  35.  Amit  eon clti (ling  tliat  we  cnnnot  know  the  nlli* 
inato  nntaro  of  that  which  ia  manifested  to  na,  there  arise 
ibe  qaestioiut — WLafc  is  it  that  vo  know  F    In  what  eoose 

.  do  wo  know  it  F  And  in  wliat  coniiists  our  highest  knowlodgo 
of  it  1  Qaring  rcpadiatcd  oa  itnpossiblo  tho  Philosophy 
which  prorc».«efl  to  formulato  Being  as  di^tingribihctl  from 

I  Appearance,  it  becomes  noodful  to  say  what  Philosophy 
truly  is — not  eimply  to  specify  its  limils,  bnt  to  Piwcify  it« 
character  within  tliose  limits.    Gircn  a  certain  sphera  as  the 

L  tpIiOTO  to  which  haman  intcllif^nco  is  restricted,  and  thoro 

I  rOBUiins  to  dcfim:!  tho  peculiar  product  of  hiunui  iut«lli- 
gence  vhicfa  may  still  be  called  Philosophy. 

In  doing  Uiis,  wo  may  advantngconsly  avail  oimelvcs  of 

,  llie  method  followed  at  tho  outset,  of  separating  from  con- 
eptions  that  arc  partially  or  mainly  erronooas,  the  element 

'  of  tmth  they  contain.  As  in  tho  chapter  on  "  Ri-ligion  and 
Science,"  it  was  inferred  that  religioiia  beliefa^  wrong  as 
they  might  individually  bo  in  their  particiibr  forms,  n«vpr- 
tlielc88  prohobly  c«ch  contained  an  essential  verity,  and  that 
this  was  most  likely  common  to  them  all ;  so  in  this  place  it 
is  to  bo  inferred  that  past  and  present  beliefs  respecting  the 
jiaturo  of  Philosophy,  are  none  of  them  wholly  false,  and 
that  tliat  in  whii-li  thej  aro  true  is  that  in  whicTi  they  agree. 
We  have  lure,  then,  to  do  what  was  done  thero — "  to  com- 
pare  all  opinions  of  the  taaaa  goaus ;  to  <9ct  aside  oa  more  or 
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loss  discrc<IitiD^  ono  anotlier  those  %'nriotiR  special  and  oon- 
CToU)  elomeiiti  iu  which  aach  opiQions  disai^free ;  to  obscnro 
what  remains  after  tho  discordnui  constitncitts  hare  bcon 
climinntctl ;  niitl  to  find  for  tliia  remaining  coostitucnt  that 
ahatmct  expression  which  holds  tmo  throughout  itu  diver- 
gent modifications." 

}  3S.  Eorhcr  spocnintions  being  possod  OTer,  we  aM 
tliat  among  tlic  (Irec-Ic9,  bofore  tht-re  had  ariiien  any  notion 
of  Pliiloaophy  in  genoml,  apart  from  particular  forms  of 
I'hiloaophy,  tho  piirticiiLnr  funiifl  of  it  frwni  which  tho 
general  notion  was  to  arise,  were  hypotlieiies  respecting 
Bomo  universal  principio  that  constituted  tho  essence  of  all 
concrete  kinds  of  being.  To  tlio  question — "  What  is  that 
invariallf  e^n^lenee  of  which  these  are  variolic  state*  ?" 
there  were  sundry  answers  —  Water,  Air,  Fire.  A  chisa 
of  hypotheses  of  thU  nlUenibrncing  chtiractor  Iiaving  been 
propouudcd,  it  became  possible  fur  Pythagoraa  to  conceive 
uf  FliiloBopby  in  the  abstract,  as  knowludge  tho  most  romoto 
from  practical  ends ;  and  to  deline  it  as  "  Icnowledgo  of  im- 
material and  eternal  things:"  "thu  cause  of  the  material 
t'xistcnco  of  things,"  being,  in  his  view.  Number.  Thero- 
after,  wo  find  continned  a  pursuit  of  Philosophy  oi  tomo 
ultimato  interpretation  of  the  Universe,  ossomed  to  be  pos- 
sible, whether  actually  reached  in  any  coso  or  not.  And  is 
the  com^se  of  this  pursuit,  various  such  ultimate  interprcta- 
tiona  were  given  as  that  "  One  is  tho  beginning  of  all 
tilings ;"  that "  UiQ  One  is  God ;"  tliat  "  Uio  Oiio  is  Finite  f 
tliat  "the  One  ia  Infinite;"  that  "  IntcUigcneo  is  the  govern- 
ing principle  of  tilings ; "  and  so  ou.  From  all  which  it  ia 
plain  that  the  knowledge  supposed  to  constitnto  Philosophy, 
(lifTcrod  from  other  knowledge  iu  its  transcendent,  cxhaustivo 
character.  In  the  subsequent  course  of  speculation, 

kfVr  tlie  Sceptics  had  shaken  men's  faith  in  their  powers  of 
reaching  sneh  tmnvccudoiit  knowledge,  there  grew  up  a 
much- restricted  conception  of  Plulosopliy.     Under  Sociuteft, 
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and  Dtill  mora  ondtr  tho  StoicH,  Tliibaopliy  became  litUo 
else  tJum  tJio  (loctTiiio  of  right  living.  Its  mibjcct-mattcr 
was  practically  cut  down  to  tho  proper  ruling  of  coaduct, 
public  and  prirato.  Not  indeed  that  the  proper  ruling  of 
conduct,  as  conceived  hy  sundry  of  tho  littc-r  Greek  thinkers 
to  constitute  subject-matter  of  Philosophy,  answered  to  what 
WAS  popularly  nnderetood  by  tbo  proper  ruling  of  conduct, 
Tlio  injunctions  of  Zctto  wci-o  not  of  tho  eamo  class  as  tkoso 
which  guided  men  from  early  times  downwards,  in  thtir 
doily  obscmuioos,  sacnflccs,  customs,  all  luiviiig  mcro  or 

^Jesa  of  religioaa  sanction;  but  they  were  principles  of  action 
CRuaoiatcd  without  n^crcnco  to  times,  or  [K.TSons,  or  spocial 
cases.  What,  then,  was  tbo  conntant  ckmont  in 

,  tbosD  naliko  ideas  of  Philosophy  held  by  tho  ancienta  T 
Clearly  tlie  cliaracter  in  which  thlii  hsl  idea  agrees  with  tho 
first,  is  that  within  its  sphere  of  inquiry.  Philosophy  seeks  for 
wide  and  dcop  tnitha,  as  distinguished  from  tbo  multitudi- 
no&s  detailed  truths  which  tho  Burlacca  of  things  and  actions 
present. 

By  comparing  tbo  conceptions  of  Fhilosophy  tltat  Imvo 
been  current  in  modem  times,  wo  get  a  bko  result.  Tho 
disciples  (^  &ch«:lling,  Fichtc,  and  their  kindred,  join  tlio 
HcgoUaa  in  ridiculing  tho  80-c:il]ed  Philosophy  which  has 
usurped  tho  titlo  in  England.    Kot  without  reason,  they 

^laagb  on  reading  of  "  FhikKophicol  iiiatrumenls ;"  and  would 
deny  that  any  one  of  tho  papers  in  tho  riiUotojihical  Tran*- 
actioiu  tins  tho  least  ckim  to  come  under  such  a  title.  Itctali> 
ating  OD  their  critic»,  tho  English  may,  and  most  of  them  do, 
reject  BS  absurd  tho  imagined  Philosophy  of  the  German 
adiooU.  As  consciousness  cannot  be  trnusccndcd,  they  hold 
that  whether  consciousness  docs  or  docs  not  Touch  for  tho 
existence  of  something  beyond  itself,  it  at  any  rate  cannot 
compreliend  that  something;  and  that  hence,  in  bo  far  as  any 
Philosophy  professes  to  bo  an  Ontology,  it  is  tttUie.  Tbeso 
two  vieivci  cancel  one  anotJicr  over  large  parts   of  their 

.  areas.    Tbo  Euglisb  criticism  on  tho  Germans^  cuts  olT  from 
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Philoaophy  aJl  that  ia  rcganled  as  nbsolnto  Icnowlodgo. 
The  Gn-niOD  criticism  ou  the  English  tacitly  implies  tli*t  if 
PhiJosoi)hy  is  limited  to  tho  rclntivo,  it  ia  at  anr  rate  not 
concerned  vrith  thoso  nspccl-s  of  the  relative  which  iiro  em- 
bodied in  malheniaticsl  farmuls,  in  accounts  of  physicrJ 
researches,  in  chomicnl  nnolyscs,  or  in  descriptions  of  species 
ftnd  reports  of  physiological  experiments.  Xow 

what  has  the  too-wido  Germnn  conception  in  common  with 
tlie  conception  general  among  Kngluih  men  of  science; 
which,  narrow  and  crude  as  it  ia,  is  not  bo  narrow  and  crudo 
ftg  tlicir  misuso  of  tho  word  l>luIosO])hicnl  indicates  F  Tho  two 
have  this  in  common,  that  neitJicr  Uenaana  nor  Englisli  opply 
the  word  4o  unsyatomatizcd  knowkdgo — ^to  knowledge  qaito 
nncdordinntod  with  other  knowledge.  Ercn  tho  most  limited 
epocialist  would  nob  describe  as  pliilosophicol,  an  essay  which, 
dealing  wholly  with  details,  mauifestcd  no  perception  of  tha 
bearings  of  those  dotaila  on  wider  truths. 

The  v»gae  idea  thus  raised  of  that  in  which  the  varioua 
conceptions  of  Philosophy  agree,  maybe  rcndcrud  morodcS- 
nito  by  comparing  what  has  been  known  in  EiigLind  us 
Natural  Philosophy  with  that  development  of  it  called  Posi< 
tiro  Philosophy.  Though,  as  M.  Cointo  admits,  the  two 
consist  of  knowledge  essentially  the  same  in  kiud ;  yet,  by 
hating  put  tliis  kind  of  knowledge  into  a  nioro  coherent 
form,  he  has  given  it  more  of  that  character  to  which  tho 
term  philosophicnl  is  applied.  Without  expressing  any 
opinion  respecting  tho  truth  of  liis  co-ordiniitiun,  it  must  l^ 
conceded  tlmt  by  the  fact  of  its  oo*ordiiiation,  the  body  of 
knowlodgo  organizod  by  him  haa  a  better  claim  to  the  title 
Pliilosophy,  than  has  the  comparatively-unorganizcd  body  of 
knowledge  named  Natural  Philosophy. 

If  subdivisions  of  Philosophy,  or  more  special  forms  of  it, 
be  contrasted  with  one  another,  or  with  tho  wliokr,  tho  samu 
imptictttion  oomcs  est.  Moral  Philosophy  and  Political 
Phllwc^by,  agree  with  Philosophy  at  largo  in  the  compro- 
bmaivenewi  of  their  reasonings  and  conclusions,    l^agb 
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QuJcr  thn  hcod  of  Momt  Philosophy,  we  ti«at  of  homoD  ae- 
tioua  as  right  or  wrong,  we  do  not  iiicludo  special  directions 
for  hi'bttviour  in  tho  nursery,  at  table,  or  on  tlio  czL-liaDgo; 
oud  though  Political  Philosophy  luu  for  its  topic  tho  coniluct 
of  men  in  their  public  rdatJons,  it  does  not  concern  itsoU 
with  modca  of  voting  or  details  of  tulministration.  Both  oE 
tlieBesectiona  of  Philosophy  oontcmphto  pitrticulnr  instances, 
only  as  illustrating  truths  of  wide  application, 

§  37.  Thus  OTcry  one  of  tlie.se  conceptions  implies  tho 
belief  in  a  poasiblo  way  of  knowing  things  more  completely 
Ulan  they  are  known  through  timplo  expcrieacea,  mechani- 
cally accumulated  in  memoiy  or  heaped  up  in  cyclopaedias. 
Tlion^U  in  tho  extent  of  tho  Ephero  which  thoy  baro  enp* 
poRed  Philosophy  to  fill,  men  have  differed  and  still  differ 
very  widely;  yet  thero  is  &  real  if  noavowcd  agreement 
unong  them  in  ttignifyiDg  by  this  title  a  knowledgo  which 
tttt&accnds  ordinary  knowledge.  That  which  reniaioa  as  tlio 
common  element  in  these  conceptions  of  Philosophy,  after 
tho  elimiiuttion  of  their  discordant  clemoats,  i» — kaowhdyt 
o/'Uio  hiyheel  dt-yrce  of  generality.  TtVe  see  tliia  tacitly 
asserted  by  the  eimnltancous  inclusion  of  God,  Xatnro,  and 
lllaii,  v,-ithin  its  scope ;  or  still  moro  distinctly  by  tho  divi- 
HJon  of  Philosophy  as  a  whole  into  Theological,  Physical, 
Ethical,  &c.  For  that  which  characterizes  the  genus  ol 
which  these  ore  species,  most  bo  sometliing  more  general 
than  that  which  distinguislies  any  one  species. 

"What  most  bo  the  spediio  shape  hero  given  to  this  con- 
ception ?  TTio  rangyt  of  intelligence  wo  find  to  bo  Umiled  to 
the  relative.  Though  pcreistontly  conscious  of  n  Power 
manifested  to  us,  wo  have  abandoned  as  futilo  the  attempt 
to  li-arn  oiijihing  restpccting  the  nature  of  that  Power;  and 
60  have  shut  out  l*hil09ophy  from  much  of  the  domain  sup- 
posed to  belong  to  it.  The  domain  left  is  that  occupied  by 
BoieaGe.  Scivuco  concerns  il«elf  with  tlio  co-oxislvnces  and 
aO({aeDCos  among  plKtiomcnA ;  grouping  those  at  first  into 


isa 


nUUMOPBY  DZnVBO. 


generalizations  of  a  simple  or  low  order,  tuid  rising  gntdtully 
U>  liiglier  imd  inoro  extended  gctK'ndizatiotu.  But  if  to, 
whore  remains  any  sabject-matUir  for  Pbilosophjr  ? 

The  Kplj  ifi — PhiloBoplij  may  still  properly  bo  the  titlo 
rotuncd  for  knowledge  of  the  bigbest  generality.  Science 
means  muruly  tbo  family  of  tlic  Sciences — stands  for  nothing 
more  than  the  sum  of  knowledge  formed  of  their  contribu* 
lions;  and  ignores  tbo  knowlcdgo  conelituted  by  the/itrhn 
of  all  tltcso  oontributious  iulo  a  whole.  As  UKago  has  do- 
fined  itj  Science  consiata  of  truths  existing  moro  or  l<»s 
aepanttod ;  and  does  not  rccognizo  these  truths  as  entirely 
iuUigrntcd.     Au  iUii^trntion  will  make  the  ditfercnco  clear. 

If  we  ascribe  the  flow  of  a  rircr  to  the  same  force  which 
oausoc  the  full  of  n  stone,  wo  make  a  etntomontj  true  aa  for 
as  it  goea,  that  belongs  to  a  certain  division  of  Scicnco.  If^ 
in  further  explanation  of  a  mo^'oment  produced  by  gravita^ 
tion  in  a  direction  almost  IiorizonUil,  wo  cite  tho  law  that 
fluids  subject  to  mochanical  forces  exert  rc-actiTO  forces 
which  are  equal  in  all  directions^  we  formnlate  a  wider 
bet,  oontaiuing  tho  Eciuutifio  iuterprelution  of  many  other 
phenomena;  a.i  those  proaentcd  by  the  fountain,  tbo  hy- 
draulic press,  tho  ateam-cngino,  tho  air-pump.  And  when 
tliia  prtiposition,  cxtoiiJing  only  to  tho  dynamics  of  fluids, 
is  merged  in  a  proposition  of  general  dynamics,  comprehend- 
!ng  the  laws  of  morcmont  of  solids  as  well  as  of  fluid% 
there  ia  reached  a  yet  higlior  truth;  but  still  a  truth  tlutt  comes 
wholly  within  the  realm  of  Science.  Again,  look- 

ing around  at  Birds  and  iliiitunuh,  suppOKO  wc  cay  that  air^ 
broaUuDg  animala  ore  hot-blooded ;  and  that  then,  rcmcm- 
boring  how  Septilc«>  wliich  also  breathe  air,  are  not  much 
warmer  than  their  medio,  wo  say,  moro  truly,  tliab  astmals 
[bulka  being  equal]  have  temperatures  proportionate  to  the 
quantities  of  air  they  breathe;  and  that  then,  calling  to 
mind  certain  large  fi&h  which  maintain  a  heat  coiLiiderubly 
above  that  of  tbo  water  they  B>rim  in,  wo  further  correct 
iho  gcaeruIixutioD  by  saying  that  tho  tempc-rature  varitM  u 
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tim  rnte  of  oxygenation  of  the  blood ;  aed  Uiat  then,  modif^*- 
ing  tlio  statomcnt  to  moot  otht-?  criticisms,  vro  finally  assert 
tlio  relfttion  to  bo  between  llio  nmount  of  hont  and  the 
nmoiint  of  molccniap  clinngo — euppoeing  wo  do  all  this,  we 
bUUo  scienLifto  tnitlts  tlint  aro  sticc«!!StT4r)y  wider  nod  moro 
complete,  but  truths  which,  to  tlio  Inat,  remain  purely  Bcieu- 
tifw.  Oiico  moro  if,  guided  by  merctintilo  ex- 

pt'riouore,  wo  roach  tho  conclnsion  that  prices  rise  when  tho 
demand  cxocods  tho  supply ;  und  thnt  cominoditieit  flow 
from  plaooa  where  tJicy  are  abandant  to  places  where  they 
are  scarce;  and  that  tlio  induxlni's  of  differeut  locidilies  aro 
determined  in  thoir  kinds  mainly  by  the  fecilities  which  tho 
locilittm  aflbrd  for  tliem ;  and  if,  studying  tho«c  gcnoralixn- 
tions  of  political  economy,  wo  traco  them  all  to  tho  IniUi 
that  each  man  seeks  satisfitctioD  for  his  desires  in  ways 
costing  tho  nsallcst  oSbrta — each  social  phenomena  being 
rttullanls  of  individual  actionn  so  guided ;  wo  are  still  deal- 
in;»  with  the  propoei lions  of  Seienot;  only. 

And  now  how  is  Philiwopliy  cotmitutedl^  It  is  conittituted 
by  oanyiog  a  Btago  further  tho  process  ladicatcd.  So  long 
itM  thoHO  trullis  arc  known  only  nimrt  mid  regarded  as  indo- 
jiendeot,  even  the  most  general  of  them  cannot  without 
Luciiy  of  speech  bo  called  philosophical.  Btit  when,  having 
boeu  eorerallj  reduced  to  a  Dimple  lueclianicul  axiom,  n 
priucipio  of  molecular  phygics,  and  a  hiw  of  social  action, 
they  are  contemplated  togellter  as  corollaries  of  somo  ulti- 
uiato  tmUi,  tlien  wo  ri^e  to  the  kind  of  knowledge  tliat 
cuiintitutes  Philosophy  propLT. 

The  tmtlut  of  Philosophy  thuH  bear  tho  some  relation  to 
tho  highest  scientific  truths,  that  each  of  these  bears 
to  lonxr  scieutifio  Irulhti.  As  each  widest  generalization 
of  8dvnco  comprehends  and  consolidates  the  narrower  gene- 
i-blizaLions  uf  it^  owu  divinion;  so  the  gciicrulizatious  of 
Philosophy  comprehend  and  consolidate  the  widest  gene* 
mliiiations  of  Science.  It  h  tlic-n-foi-o  a  knowledge  tlto  ex- 
tromo  opposite  in  kind  to  that  which  experience  first  aocu- 
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mulntcs.  It  u  iLo  (inal  product  of  that  procc««  whicli 
begiiiH  witb  ft  more  colligatioB  of  crude  observations,  go«a 
on  establishing  propo^iliotis  tbut  nro  broodor  and  moro 
Bcpnnilod  from  purliculur  ciwt^,  nnd  ends  in  iiniyoml  pro- 
positions. Or  to  bring  the  dofiiulioa  to  its  eunplest  and 
clearest  form :— -Knuwlc-df^  of  the  lowost  kind  is  v)i>i(»t/f^ij 
knowlodgc;  Scitmcobt  pari iitUi/'UniJied  kaowledf^Hi  t'liilu- 
■opky  U  comptetelif-unijicl  knowledgo. 

{  88.  Such,  nt  least,  is  tbo  meaning  ve  mast  lii^ro  give  to 
the  word  PhiloBophy,  if  wo  employ  it  at  all.  In  so  dvtiiiing 
it,  wo  aeci'pt  tliut  which  ia  common  to  the  various  ooncep- 
tions  of  it  current  among  both  ancients  and  moderns — ro- 
j<!Cting  tlioso  dements  in  which  tli^o  conceptions  disagree, 
or  exceed  the  possible  range  of  intelligpucc.  In  abort,  we 
are  simply  giving  precision  to  that  application  of  the  word 
which  is  gradually  ostAblifhing  itself. 

Two  forms  of  I'hiloaophy,  as  Uitis  understood,  inny  be 
distinguished  and  dealt  witli  separately.  On  the  ono  band, 
tho  things  contemplated  may  bo  the  universal  truths :  all 
particular  truths  referred  to  being  used  simply  for  proof  or 
duoidation  of  thcso  universal  truths.  On  the  other  Imnd, 
setting  out  with  the  nnivenud  truth^K  as  grnnted,  the  tbicga 
contemplated  may  bo  the  particubr  truths  as  interpreted  by 
them,  lu  both  coses  we  deal  with  the  univerKal  tratbe; 
but  in  the  one  case  they  are  passive  and  in  tho  other  cuo 
nctiro— in  tlio  ono  case  they  form  tho  productA  of  cxploration 
and  in  tho  other  case  tho  iustrumentji  of  exploration.  Theeo 
divisioDS  we  may  appropriately  call  General  Philoaopby  and 
Special  MiiloHophy  ruspcctivcly. 

llio  remainder  of  this  volume  will  bo  devoted  to  Genenl 
Philosophy.  Special  rhilosopliy,  divided  into  parts  deter* 
mined  by  the  natures  of  the  phenomena  treatod,  will  bo  tlio 
Buhjcct-mattcr  of  sabscqaenb  volomea. 


CHATTEn  IL 


THE  DATA  OF  PniLOSOPUr. 


5  39.  Every  thonglit  involvps  n  wliolo  system  of  Uionghts; 
and  ccMcs  to  exist  if  severed  fixjm  its  various  correlatives. 
As  wc  ciui&ot  iaolato  a  single  orgnn  of  s  living  body,  and 
.  with  it  a.1  tbotigli  it  bad  a  lit'o  independent  of  tbc  rest ; 

'^BO,  from  tho  OTganixod  etracturo  of  our  cognitiona,  wo  can* 
not  cat  out  one,  luid  proceed  as  though  it  had  survived  tLo 
separation.  The  development  of  formless  protoplasm  into 
BD  t-mbryo,  is  a  special  izntioii  of  pnrt^,  tho  distinctDcsH  of 
which  increases  only  as  fast  aa  their  combination  increases 
— x-a^-'h  bccomca  a  diBtingiiishablo  organ  only  on  condition 
Hint  it  is  bound  up  wilh  others,  which  havo  siniul- 
tanootifly  beeomo  distinguishablo  organs;  and,  sitnilurly, 
from  the  unfonnod  material  of  confciousness,  a  developed 
inlellip-noo  can  arise  only  by  a  prdoesa  whieh,  in  making 
tbonii^hta  deRncd  also  makca  them  mntually  dependent — 
catalilishoB  »mong  them  ccrtuia  vilal  connections  tho  tli^- 
fitruction  of  which  eausea  instant  death  of  the  tlioughts. 
Overlooking  this  Rll-imporlnnt  trnib,  however,  Epeciilatora 
liftw  hnbitimlly  set  out  with  some  professedly-Bimple  datum 

■or  data ;  havo  suppoacd  llicmst-Ivos  to  asNtimo  nothing 
cyond  this  datum  or  these  data ;  and  have  thereupon  pro- 
ceeded to  provo  or  disprove  propoeitions  which  were,  by  tm> 
plication,  already  nnconscionsly  asserted  along  with  that 
which  was  consciously  asserted. 

llii«  reasoning  in  a  circle  has  resulted  fi'oui  tho  oiibuso  vt 


130 


TUS  DATA  OP  l-»)U)SUI'Dr. 


vrorda :  not,  tli&t  miBUse  commoni;  vnUrgod  npon — ^not  tbo 
mixAppIicntioD  or  clinngo  of  incniiiiig  wbonce  so  mucli  error 
arisoH ;  but  a  niore  radical  an<I  less  obWous  misuse.  Oiily 
that  tkonglit  wliicli  is  dirocLly  indicated  by  cnch  word  has 
been  contemplated  ;  whtio  numcroua  thoughts  indirectly 
indimtcd  havo  been  loft  out  of  concidcisticm.  Bccaose  a 
epokcn  or  written  word  can  bo  dctacbod  &om  aW  ollicrs,  it 
baa  been  inadvortontly  assumed  that  tho  thing  signified  by 
n  word  cnn  bo  detached  from  the  things  ngui&od  by  nil 
other  words.  Though  tnorodofply  hidden,  the  mistake  id 
of  tho  same  order  aa  that  mode  by  tho  Greeks,  who  wero 
continiiiilly  led  Mtray  by  Uio  bolief  in  some  coromnnity  of 
luituro  between  the  symbol  and  that  which  it  synbolked. 
For  though  here  cominunity  of  nature  is  not  asHunicd  to  tho 
muno  extent  as  of  old,  it  is  assumed  to  this  extent,  that 
bficauso  tho  syuibol  Is  eopanthlo  from  all  other  symbols,  and 
can  bo  contemplated  aa  having  nn  independent  existonoo, 
»o  tho  tliought  symbolized  may  be  thus  separated  and  thus 
contemplated.  How  profoundly  this  error  vitiatv.s 

tho  conclusions  of  ono  who  makes  it,  we  shall  quickly  see  on 
taking  a  case.  Tho  sceptical  metaphysician,  wishing  his 
rcnsonings  to  bo  as  rigorous  as  poBSiblo,  says  to  faimMlf— 
"  I  will  tako  for  granted  only  this  one  thing."  What  now 
nro  tho  tacit  assumptions  inseparable  from  hi3  avowed  ss- 
sumptioa  ?  Tlie  resolve  itself  indirectly  asserts  tliat  there  is 
some  other  thing,  or  are  some  other  tbings,  which  he  might 
flsitume;  for  it  is  impossiblo  to  thinkof  unity  without  Uiink- 
ing  of  a  correlative  duality  or  multiplicity.  Ju  Uic  very  ad, 
therefore,  of  restricting  himself,  ho  takes  in  mnch  that  ts 
professedly  left  out.  Agikin,  before  proceeding  ho  must  give 
a  definition  of  that  which  bo  assumes.  la  nothing  unox* 
pn^ssed  involved  in  the  thought  of  a  thing  as  defiuodf 
There  ik  the  thought  of  something  excluded  by  tho  defimlion 
—there  is,  as  before,  tho  thought  of  other  existence.  But 
there  is  much  moro.  Defining  a  thing,  or  sotting  a  limit  to 
il,  iiuplies  tho  thought  of  a  limit;  and  linut  caonot  bo 
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iIioui;litor  ftpart  from  some  notion  of  qaiuititj — extensive, 
[irobctuiro,  or  mtcnsiTO.  Further,  dofinition  ia  iinpoHsiblo 
ualess  theio  entera  into  it  the  tbougbt  of  diOi-rortce ;  and 
difEbreaco,  1>csi(lM  biding  ualkiukabld  wiUiout  having  two 
Uiiiigs  that  difEer,  implivii  tho  czisicoco  of  other  diCfcrCDCM 
Uuui  tho  one  recogiuKed ;  since  othonviBe  Uiore  can  bo  no 
gciicml  cOBcnptioa  of  ditfiTcnicc.  Kor  is  tbiH  nil.  Ah  bi;fi>ro 
pointed  out  (§  21')  all  ibongbt  inTolres  the  consciousness  of 
UkenPH  :  tlio  onu  tiling  arowcdly  poatuhtt«d  cannot  be 
known  absolutely  as  one  thing,  but  can  bo  known  only  as  of 
such  or  such  kind— only  as  classed  with  other  things  in 
virtue  of  some  common  attribute.  Thus  along  with  tlio 
single  avowed  datum,  wo  hare  surreptitiously  brought  in  a 
number  of  nnavewcd  iaUk^-mutcneo  other  than  that  aJle<ftxl, 
ifuatdU'j,  ftumher,  UmU,  3ijferen<e,  lihvnt*ii,  elnt*,  aitri^lo. 
Saying  nothing  of  tho  many  moro  which  an  cxboustivo 
analysis  would  disclose,  wo  liavo  in  tbcso  unacknowledged 
postulates,  the  outlines  of  a  general  theory;  and  that  theory 
coo  be  neither  proved  nor  disproved  by  tho  motapfayvlcian'a 
argument.  Insist  tltnt  bis  symbol  shall  bo  interpreted  uL 
OTcry  step  into  its  full  meaning,  with  all  the  complementary 
thoughts  iuiplicd  by  tlint  uiciuiing,  and  you  find  olrcndy 
taken  for  granted  in  the  premises  that  which  in  tho  conclu- 
•ton  is  asserted  or  denied. 

In  what  way,  then,  must  Philosophy  set  ontt  Tho 
developed  intelligence  is  framed  upon  certain  organimd 
nitd  consolidated  conceptions  of  wliieh  it  cannot  divest 
itself;  and  which  it  can  no  more  stir  without  using  than 
the  body  can  stir  without  help  of  its  limbs.  In  wlint  wi>y, 
then,  is  it  possible  for  intelligence,  striving  after  I'hilosophy, 
to  give  any  account  of  these  conceptions,  and  to  show  either 
tlicir  validity  or  Uteir  invalidity  f  Tliere  is  but  one  way. 
Tlioso  of  them  which  aru  tntal,  or  cannot  bo  eevcrod  from 
the  rest  without  mental  diicsolution,  must  be  assumed  as 
tmo  provinonaVif.  Tho  fundamenlal  intaitions  that  are 
Msiontial  to  the  process  of  tliinking,  must  be  tvmponirily 
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Mcoptoci  M  anqiiestiouablo :  ic<aving  Uio  osaumptioii  of  tbcir 
onquestionabkncss  to  bo  juatifiwl  hj  the  n-sults. 

{  -JO.  How  is  it  to  be  jastifiod  by  tbo  rc-^ultaf  As  any 
other  asHoinption  is  justtficd — hy  oacta-taiiiing  tbnt  nil  tliv 
conclosioiis  dcduciblo  from  it,  con-cspond  witb  ibo  iucts  u 
(Hroctl;  observed — by  showing  the  agreement  botween  the 
(■\ppricncc8  it  hsiAa  us  to  KuticipAto,  nad  the  actaal  cx- 
perit^iicc^s.  l^iere  i.i  no  modo  of  establishing  the  validity  of 
any  belief,  except  (liat  of  showing  its  entire  congruity  with 
ttll  other  beliefs.  If  wo  Euppono  that  a  nuuui  which  hum  a 
certain  colour  and  lustro  is  the  eubstance  called  gold,  how 
do  wo  proceed  to  prove  tlio  hypothesis  that  it  is  gold  T  Wo 
represent  to  ourselves  certain  other  impressions  which  gold 
proddccs  on  us,  and  then  observo  whether,  undor  the  appro- 
priate coudilions,  thiii  piirticuliir  mtixfi  produccH  on  iis  euch 
impressions.  We  remember,  aa  we  say,  that  gold  has  a  high 
epcciGc  gravity;  nnd  if,  on  poi«ing  tius  eabstanoo  on  the 
finger,  wo  find  Diat  il9  weight  is  great  considering  its  bulk, 
wo  take  the  corrosponilenco  between  tho  represented  im- 
prossion  and  tho  prescntod  improsaion  aa  further  cridcnco 
that  tho  substance  is  gold.  Ibi  roeponso  to  a  demand  for 
moro  proof,  wo  comparo  certain  othn-  ideal  and  ml  ofibctfl. 
Knowing  that  gold,  nnliko  moat  metals,  is  insoluble  is 
nitric  ncid,  wo  imagine  to  ourselves  a  drup  of  mtria  acid 
placed  on  tho  surfnco  of  this  yellow,  glittering,  liM^-y  Ktib- 
staoce,  without  causing  corrosion ;  and  when,  after  ao  plac- 
ing a  drop  of  nitno  acid,  no  oflervcsccncc  or  other  chnngo 
follows,  wo  hold  tliis  agreement  between  the  anticipation  ' 
and  tho  experience  to  bo  an  additional  reason  fur  thinking 
llint  the  subMance  is  gold.  And  if^  similarly,  tho  grent 
tnallcnbility  posscesod  by  gnid  wo  And  to  bo  paralleled  by 
the  great  toalloabiUty  of  this  substance ;  if,  like  gold,  it 
fusee  at  about  2,000  deg.;  crystallizes  in  octahedrons;  is  dia> 
Kolved  by  soli-nic  oeiJ ;  on  J,  under  all  couditionii,  doM  what 
gold  docB  nndcr  sach  coudittoiu;  the  oouviction  that  it  ia 
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gold  r«n«lim  vrbnt  wo  rcgnrcl  na  the  highest  ccrtaintjr — vo 
know  it  to  be  gold  in  the  folleat  sense  of  kiioning.  For, 
ns  wo  hero  mc,  out  wbolo  kaowlcdgo  of  gold  coiLsLita  in 
nothing  more  than  tho  oonscioDsnesa  of  a  dcfiiiite  »et  of  im- 
{nvssiona,  etanding  in  definite  rclatiom,  disclosed  onder 
dofimte  conditions ;  and  if,  in  a  present  experience,  tho 
impreMion!,  Tvlntioa*,  and  conditions,  perfectly  correspond 
with  those  in  past  experiences,  the  cognition  has  all  tho 
validity  of  which  it  is  cnpnhlc.  So  that,  generalizing  the 
Btateineul',  hypotheses,  dovm  even  to  tlioso  Bimplo  onea 
which  wo  make  &om  moment  to  moment  is  onr  acta  of  re- 
cognition, OTO  %'oriGcd  when  cntira  congruity  is  fonad  to 
exist  between  the  states  of  conscioosnesa  constituting  them, 
and  certain  other  states  of  consciousness  girtn  in  pcrcop> 
tion,  or  reflection,  or  both ;  and  no  other  knowledge  is  pos- 
sible for  OS  than  that  which  consists  of  tho  consciousness  of 
such  congruitics  and  their  oorrelatire  inoongruilice. 

Hence  Philosophy,  compelled  to  make  those  fundamental 
assumptions  withont  which  thought  is  ini[io»»iblo,  has  to 
justify  them  by  sltowing  tlicir  congruity  with  all  other  dicta 
of  oonacioDsneas.  Ueborrod  as  wo  aro  from  orcrything 
boyond  the  relative,  truth,  raised  to  its  highest  form,  coit  Im 
for  xt»  nothing  more  than  perfect  agreement,  throughout  llio 
whole  range  of  oar  cxpericaco,  between  ihaea  representa- 
tions of  things  which  wo  diatinguUh  as  ideal  and  those  presen- 
tations of  things  which  vrc  distinguish  as  real.  If,  by  discorei^ 
ing  a  proposition  to  be  uiilnie,  we  mran  nothing  moro  than 
discoTcring  a  diflirenco  between  a  thing  expected  and  a 
thieg  perceived;  then  a  body  of  conclusions  in  which  no 
nnvh  dilTercnoo  anywhere  occurs,  must  be  what  we  mean  by 
au  entirely  trae  body  of  conclusions. 

And  horo,  indeed,  it  becomes  also  obvious  that,  setting 
oiit  with  these  fundamental  intuitions  proTisionitlly  assumed 
to  bo  Ime— that  is,  provisionally  assumed  to  be  congruous 
with  all  other  dicta  of  conacioosncss — tho  process  of  proving 
or  dis[Hroving  thu  congruity  becomes  the  business  of  Ptuhn 
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•opliy ;  oncl  tho  comploto  estaUiaKmeot  of  tLo  oongrnity 
becomes  the  eamc  thing  as  the  complete  nniAcatioa  of  kitow- 
k'dgo  in  which  Philosophy  reaches  its  goal. 

^  41.  What  is  this  datam,  or  rallior,  what  arc  thcso  ddtn, 
wliic'h  Philosophy  cannot  do  without?  Cloarl;  one  pri- 
irtnrdiiil  datum  ia  involved  in  the  foregoing  stat^mo&t. 
Alrrady  hy  implication  wo  hare  assomed,  and  mast  for  wer 
contitmo  to  asHumn,  thnt  congroitics  and  incongraitics 
exist,  and  are  cognizable  by  na.  We  cannot  avoid  accept* 
ing  08  truo  tho  verdict  of  consciousness  that  some  moni- 
finlntions  arc  liko  ono  anoUier  and  some  ore  unliko  one 
ftiiolhor.  Unless  conacioiisness  bo  a  competent  judge  of  tho 
likenos»  and  utiliki;iicsi^  of  itA  states,  thcro  cas  oovcr  bo 
o^tabliahcd  that  congrnity  throughout  tho  whole  of  our 
cognitions  which  conslitutos  Philosophy ;  nor  can  thcro  ever 
1)0  cslahlislicd  tliat  incongruity  by  which  only  any  hypo- 
thcitia,  philosophical  or  other,  can  ho  shown  erroneous. 

Tim  impossibility  of  moving  towards  cither  conviction  or 
scepticism  without  ])Ofltulating  thus  much,  we  shall  see  even 
uioro  vividly  on  obaeriTUg  how  ovciy  step  in  reasoning  poB- 
tiiliitea  thus  much,  over  and  over  again.  To  say  that  all 
things  of  a  certain  class  arc  characterized  by  a  certain  attri- 
bale,  is  to  say  lluit  all  tilings  known  as  iHio  in  thoso  various 
atlrihiitos  connoted  hy  their  common  name,  aro  also  lilie  ia 
having  tho  particuUr  attribute  spoclficd.  To  say  that  eomo 
object  of  intmcdiato  ottontton  belongs  to  this  claAS,  i&  to  say 
that  it  is  like  all  tbe  others  in  Uio  various  nttributos  con- 
noted by  their  common  name.  To  sny  that  this  object  pos- 
sesses tho  particular  attribute  specified,  is  to  eay  that  it  ia 
Hh  the  ethora  in  this  rcspoct  also.  Wliiie,  contrariwise,  the 
assertion  that  tho  attribute  thus  inferred  to  bo  possessed  by 
it,  in  not  poeseesod,  implies  the  assertion  that  in  pUooof  ono 
of  tho  alleged  lilKnteaet  tliere  existii  en  vntikeneM.  Neither 
iiflit-mation  nor  doniid,  therefore,  of  any  deliverance  of  rcasoi^ 
or  any  clement  of  such  ddivcranco,  is  possibto  .without  «C> 
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cepting  tlio  dictum  of  consriousncsa  that  ccrlikin  of  its  statos 
KTO  like  or  unliko.  "Wlieucf:,  bcftiJes  seeing  that  tlie  niuJied 
bnowlcdgo  c&QHtituting  a  coiopletod  Philosophy,  is  a  know- 
Icilgo  composod  of  pnrtii  tliat  oro  mttvoranlly  congruoas ;  and 
besides  ■ccisg  that  it  is  tho  haalDoss  of  Philosophy  to  esta- 
hlish  their  uiiircr$al  congruityj  w©  olso  soo  that  ovciy  net  of 
tlio  proccKH  by  which  this  imircrsal  congruity  is  to  be  esla- 
blishod,  down  oven  to  tlio  components  of  orery  infcrencs 
luid  orcrj  ohscrrationj  consists  in  the  estabhshmeiit  of  oou- 
grutty. 

Conecqacntly,  tho  asEtunptton  that  a  congruity  or  an  in- 
congruity oxiist»  when  consciousness  testifies  to  it,  is  an  in- 
evitable assoroption.  It  is  oaeless  to  say,  as  Sir  W.  Hamil- 
ton doca^  that  "  conaciousocss  is  to  bo  presumed  trostworthy 
DBtil  proTcd  mendactons."  It  cannot  bo  proved  mcndadoiu 
in  this,  its  primordial  act ;  sinoOj  as  wo  sec,  proof  iarolvcs  a 
repeated  acceptance  of  tlis  primordial  act.  Nay  more,  tho 
very  thing  aupposixl  to  be  proved  cannot  bo  expressed  with- 
oob  recognizing  this  primordial  act  aa  valid ;  since  odIobs  we 
accept  tho  verdict  of  conscionsness  Uiat  they  difTi-r,  mcndo* 
city  and  trustworthinCRs  become  identical.  Process  and 
product  of  rcoscoicg  both  di&appcar  la  tho  absc&co  of  this 
■numption. 

It  may,  indeed,  bo  often  shown  that  what,  after  careless 
comparison,  were  supposed  to  bo  lilto  states  of  consciousness, 
ato  really  unlike ;  or  Uint  wh»t  wore  carvleAsly  supposed  to 
be  nnlikc,  are  really  like.  Hut  how  is  this  shown  ?  Simply 
by  a  more  carcfiil  comparisoD,  mediately  or  immediately 
made.  And  what  does  acceptance  of  tlic  revised  eoncluaion 
imply  ?  Simply  that  a  deliberato  verdict  of  conseionsncas  is 
prcffrablo  to  a  niah  one ;  or,  to  speak  more  definitely — ^that 
a  couRcioii!ine33  of  likeness  or  diScronco  which  survives 
critical  examination  mnst  bo  accepted  in  place  of  one  that 
doos  nol  sun'iv<^~the  very  sur>~iral  being  itself  tho  acccpt- 
BQce. 

And  here  wo  get  to  tho  bottom  of  tha  matter.    Ihe 
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pemiAnenoo  of  a  conBoionsooes  of  likcsosa  or  dificrencej 
b  our  lUtimato  wiumnt  for  osscriiDg  tbo  cxisbmoo  of  lilcc- 
nc&s  or  diffurcni-o  ;  and,  in  tact,  we  mean  by  the  existence  of 
UkcucHsor  difTcrcncc,  sotbing  more  thaa  tlio  pL-nnniicnt  cod- 
soiousnoss  of  it.  To  say  tliat  a  given  coDgruity  or  incou- 
gruit;  exists,  ia  simply  our  way  of  saying  tliat  wo  invariably 
luivo  a  conBciou£Dcss  of  it  along  with  u  oonscioiuncss  of  Uto 
compared  Uiiogs.  We  know  Qotbing  more  of  existence  tban 
a  continued  muufiistation. 


§  -12.  Hut  Pliilosopliy  requires  for  its  datum  some  Bobetoa- 
tivo  proposition.  To  rccoguiso  as  unqueatioiuble  s  certain 
fundamental  prcccaa  of  thought,  ia  not  enough :  wo  most 
ncognixo  as  unquestionable  aomo  fundamenUl  product  of 
tbotigbt,  reached  by  Hiia  process.  If  Philosophy  is  com- 
plctoly-nnifii'd  knowlcdgo— if  the  nnification  of  knowledge 
u  to  bo  dTi'Ctod  oaly  by  showing  tliat  some  nltimato  propo- 
sition includes  and  conaolidatca  all  the  results  of  exporioDoe  i 
then,  clearly,  this  nltimato  proposition  which  has  to  be 
proved  congruous  with  iJl  ollicra,  muat  express  a  pioco  of 
knowledge,  and  not  tho  validity  of  an  act  of  knowing. 
Having  osaumcd  the  tmstwartliincas  of  consoioufneea,  we 
have  also  to  assume  as  trustworthy  somo  dulivcrunco  of  con* 
Bcionsncss. 

What  most  this  be  f  Must  it  sot  bo  one  siHrming  tho 
widest  and  most  profound  distinction  which  things  pnMwnt  t 
Must  it  not  bo  a  statement  of  eongruitics  nnd  incongruities 
more  general  than  any  otiier  T  An  nltimato  principlo  that 
U  to  unify  all  cxperionco,  must  bo  co-cxtensive  with  all  cx- 
perieoce— cannot  bo  coocomcd  mtii  ox]>eri«uco  of  one  order 
or  several  orders,  but  must  bo  concerned  with  univcntul  ex- 
pcrionoo.  Tltat  which  Philusojihy  takcH  na  ita  datom,  must 
be  an  assertion  of  some  likoiie&s  and  diDl-rcnco  to  which 
all  other  likenesses  and  diffcrcnocs  are  secondary.  If  know> 
ing  ia  classifying,  or  grouping  the  like  and  separating  tlio 
ludike;  and  if  tho  nuitication  of  koowlt-dgo  proceeds  by 
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Kmnging  the  ssullcr  cIasmS  or  liko  exptncDCcs  witHin  the 
larger,  and  thexo  wiUitn  the  still  hrger ;  tbcn,  tho  propotu- 
tioD  by  wbicb  knowledge  is  nniSod,  most  be  one  specifying 
the  antitbesia  betwcea  two  ultimate  clnsscs  of  cxporii-nccc,  ia 
wbioh  all  otbers  merge. 

Let  oa  now  consider  what  these  classos  arc.  In  drawing 
tho  diatJDctioQ  between  them,  wo  cannot  avoid  naing  words 
lliat  hare  indirect  implications  jtidcT  thiin  their  diruct  mono- 
inga — wo  csiuiob  avoid  arousing  thoughts  that  imply  tho 
very  dislinctioa  irliich  it  is  tlio  ohjoct  of  tho  acalysia  to 
estabtiah.  Keeping  this  fact  in  mind,  we  eon  do  no  more 
t]uin  igcero  tho  connotations  of  tho  words>  and  attend  only 
to  tbo  things  they  avowedly  donu^;. 


5  43.  Setting  owt  from  tbo  conclosion  lately  reached, 
that  all  lliiiigA  known  to  ns  aro  nuuiife*t«tions  of  tho  Un- 
knowable ;  and  eupprcjising,  so  far  as  wo  may,  ovciy  hypo* 
thwia  rospecting  tho  something  which  underlie*  ono  or  otfaor 
order  of  these  manifi'sUtiona ;  we  find  that  tho  manifesta- 
tiona,  considered  Eimply  a^  such,  aro  divisible  into  two  great 
chi«M?s,  colled  by  some  impre*t{ons  and  ideojt.  Tlie  implica- 
tions of  these  words  aro  apt  to  vitiate  tho  reasonings  of  those 
who  Qso  the  words ;  and  though  it  may  bo  poeaiblo  to  dso 
them  only  with  K'furenco  to  tlio  difii;rcntial  ohamctert:iticB 
they  aro  moant  to  indicate,  it  ia  beet  to  avoid  tbo  risk  of - 
making  unacknowledged  assumptions.  Tito  term  tcmalion, 
too,  commonly  uaed  as  tbo  rquivident  of  impression,  impliea 
certain  psychological  theories — tacitly,  if  not  openly,  poetii- 
htcs  ft  Bcmitivo  organism  and  something  acting  npoa  it[ 
and  can  scarcely  be  employed  withoat  bringing  these  po»tu- 
Intca  into  the  thoughts' and  embodying  them  in  the  ut- 
ferenees.  Bimilarly,  tbo  phrase  atale  of  wnscununen,  m 
signifying  either  an  impression  Or  an  idea,  ia  objectionablo. 
As  wo  cannot  think  of  a  state  withoat  thinking  of  something 
of  which  it  ia  a  state,  and  which  is  capable  of  difUTcnt 
aUtesj  there  is  involved  a  foregone  conclusion — an  na> 
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dcrclopod  tiyfltom  of  metaphynce.  Here,  Accepting  tiio  tn> 
cviUtblo  implication  tliat  tho  muufeetations  imply  sotnc- 
tliing  mnuifvxtcd,  our  nim  inuiit  bo  to  avoid  noy  furtlm 
tinplicatioDB,  Though  wo  cattnot  exclude  further  implica- 
tions from  our  tbonglit^,  niiil  ciiunot  curry  on  our  arfpiment 
trithoat  tacit  recognitions  of  them,  vo  can  at  any  rato  rcfuso 
to  rccognizo  them  in  tko  terms  with  which  wo  Bot  out.  Wo 
may  do  thia  moat  effectually  by  classing  the  monifeatatiomi 
OS  vivid  and  faini  respectively.  Let  ua  consider  what  ore 
the  BOTeral  diatinctioiia  that  exist  between  these. 

And  Crst  a  few  words  on  tliis  most  conspieaotta  distinction 
which  tbeso  antithetical  names  imply.  ManifoatalioDS  Uiab 
occur  under  tho  conditions  called  those  of  perception  (and 
tho  conditions  so  called  vro  mnst  here,  ns  much  as  possible, 
scparato  from  all  hj-pothcses,  and  regard  aimply  as  them- 
selves a  certain  group  cf  maniloBtatioiis)  aro  ordinarily  far 
moro  distinct  than  those  which  occur  under  tho  conditions 
known  as  those  of  reflection,  or  memory,  or  imagination,  or 
ideation.  Thcso  vivid  manifestations  do,  indcod,  vomctimca 
differ  but  little  from  tho  Hunt  ones.  When  nearly  dark  we 
may  bo  unablo  to  decide  whether  a  ccrtiun  manifestation 
belongs  to  tho  vivid  order  or  Uio  litiat  order— whether,  aa 
we  say,  wo  really  aoo  tomctbing  or  fancy  we  see  it.  In  liko 
manner,  between  a  very  fceblo  sound  and  tho  imagination  of 
a  sound,  it  ia  occo8i(nially  diiEcult  to  discriminate.  Bat 
tliciic  exceptional  casca  aro  cxtromely  rare  in  compartsoa 
with  the  enormous  mass  of  cases  in  which,  from  instant  to 
instant,  tho  vivid  manifestations  distinguish  themaelvcs  un- 
miKtakcably  from,  tlio  f^ut.  Conversely,  it  ako 

now  and  then  happens  (though  nndor  conditions  whiul^wu 
significantly  distinguish  aa  abuoiinal)  that  manifestations  of 
the  laint  order  bccomo  so  string  as  to  bo  mistaken  for  those 
of  tho  vivid  order.  Idea,  sights  and  souudi  aro  in  tho  in- 
aono  so  much  inten»ilied  as  to  bo  classed  with  real  sights 
wid  soimda — ^idcal  and  real  being  here  supposed  to  imply  no 
oLhcr  coutruit  than  Uiab  which  wc  arc  considcrin''.    Tiiue 
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eUM  of  flhuion,  aa  ire  call  thctn,  bear,  liowcrer,  so  small  a 
ratio  to  tiie  grc«t  mtaa  of  cases,  that  wo  niuy  HUVly  lu-glcct 
them,  and  e&j  that  the  relative  faintnesg  of  these  inanifceta- 
tions  of  tho  flocond  order  is  so  marked,  that  yro  oro  aorcr  in 
ilouht  as  to  tlicir  distiDCtocsB  from  tlioso  of  tlio  first  order. 
Or  if  we  reoogniio  tho  exceptional  occurrcnco  of  doubt,  thu 
recognition  Mnvcs  bnt  to  ictroduoo  the  significant  luct  that 
wo  havo  other  means  of  determining  to  which  order  a  parti- 
cular manifoitation  belongs,  whc-u  tbo  text  of  comparativo 
viridncss  fails  na. 

Haoifostations  of  tho  vivid  order  precede,  in  our  experi- 
ence, tboso  of  the  faint  oi'dcr ;  or,  in  Uie  terms  quoted 
above,  tho  idea  is  an  imperfect  and  frable  repetition  of  the 
original  imprcsHion.  To  put  the  facts  in  historical  seqocnee 
— ^tltere  ia  first  a  presented  maoifcstation  of  the  vivid  order, 
and  then,  afterwards,  thero  may  comu  a  represented  monifes- 
tntion  llmt  is  liko  it  except  in  being  mnob  less  distinct. 
Besidca  tho  unircrsal  experience  that  after  banng  tboao 
rivid  luanifcKtations  which  wo  coll  particular  places  and 
peritonn  and  things,  wc  can  have  those  faint  manifestations 
which  wo  Call  recollections  of  tho  places,  persons,  and  things, 
but  ennnot  have  ihcw  previously;  and  besides  tlie  nniversol 
experience  that  before  tasting  certain  sobstanccs  and  smelU 
ing  certain  perfumes  wo  arc  without  tlio  fiunt  mamfoiitationB 
known  oa  ideas  of  their  tastes  and  smells ;  wo  have  also  tlio 
foot  tliat  whcro  certain  orders  of  tho  vivid  manifestations 
are  shot  out  (as  the  visible  from  tho  blind  and  tlio  audible 
from  the  deaQ  the  corresponding  faint  maiiifestationa 
never  como  into  existence.  It  is  tmo  that  in 

Bone  coses  tho  faint  manifestations  precede  the  vivid. 
^^'ltat  we  call  a  conception  of  a  machine  may  presently  be 
followed  by  n  vivid  manifestation  niiitthing  it— ft  so-called 
actual  mncbino.  But  in  the  firtt  placo  this  occurronce  of  tho 
vivid  manifostation  aAcr  tho  faint,  hau  re  analogy  with  tho 
Dceurrenco  of  the  faint  after  iho  viv.'l— itj  EWjnence  is  not 
spontaooous  like  that  of  tbu  idia after  U.c  impression.    And 
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in  tlie  MCon(l  place,  though  a  faint  nanifcetation  of  thia 
kind  m&y  occnr  bcforo  tho  vivid  ono  tinKwcring  to  it,  yd  its 
componoHt  ports  may  not.  Without  the  foregoing  vivid 
tnanifcBtatioaa  of  wheels  and  bars  and  cmnks,  tiia  inventor 
could  Itavo  no  faint  mamfo^tation  of  his  newmachino.  Thua, 
th«  occurrence  of  the  faint  manifestationa  la  made  possiblu 
b;  the  previous  occurrcnco  of  tlio  vivid.  Tboj  uro  diatin- 
guiahed  from  one  unotlior  aa  indopondent  and  dependent. 

Tboso  two  ordcis  of  manifestations  form  concurrent 
acrica ;  or  rather  let  ua  call  them,  not  ecno.<>,  which  implies 
linear  armngcments,  but  bctcrogcocons  streams  or  pro- 
cessions. Tlicac  run  side  by  sidej  each  now  broadening 
and  now  narrowing,  each  now  threatening  to  ohlitorato  its 
aoighhour,  and  now  in  turn  threatened  with  obliteration, 
bnb  neither  ever  quito  cxclnding  tho  other  from  their 
common  channel.  XiCt  ua  watt^  the  mutual  actions  of  the 
two  currcnta.  Dai-ing  what  wo  call  our  atatea  of 

activity,  the  vivid  manifestations  predominate.  "Wo  Bimul< 
timcoualy  receive  many  and  varied  presentations — a  crowd 
of  visoal  impressiona,  aounda  moro  or  less  numoroua,  resist- 
ances, tastes,  odoui-s,  &c. ;  some  groups  of  them  changing, 
and  others  temporarily  fi^cd,  but  altering  as  wo  movo ;  and 
when  wo  compare  in  its  breadth  and  niassivcocss  this 
heterogeneous  combination  of  vivid  manifL-stations  with  tho 
concurrent  combination  of  faint  manifestations,  thcso  laat 
sink  into  relative  insignificance.  They  never  wholly  dis- 
appear however.  Always  along  wilh  the  vivid  manifesta- 
tions, even  In  their  greatest  obtmsivcness,  analysis  cUsdocea 
a  thread  of  thotightd  and  interpretations  constltntcd  of  tho 
faint  manifestationa.  Or  if  it  bo  contended  that  tho  occur- 
rcnco of  a  dcalcning  explosion  or  an  intense  pain  may  for  a 
moment  esclude  every  iJon,  it  must  yet  bo  admitted  that 
such  breach  of  continuity  con  never  be  inunediatelj  known 
OS  occurring;  ainco  tho  act  of  knowing  is  impossible  in 
tho  absonco  of  ideas.  On  tho  oilier  band,  after 

cortoin  vivid  maaifcstatious  which  wo  call   the   acta  of 
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cloning  the  ojoa  and  adjusting  oursclrcs  so  ns  to  onfcoble 
iho  Ttrid  m&niffst&tions  of  pressure,  sound,  &e.,  tho  muii* 
foHtntions  of  Uic  fuiat  order  bccomo  rclatirclj'  predominant. 
Tho  over-varying  heterogonoous  current  of  tlioin,  no  longer 
ibscnred  by  Uio  Tirid  current,  grows  more  distinct,  and 
altnoKt  to  oxcludo  tlio  vivid  current.     Bat  wliilo  what 
wo  call  conscioosDoes  continues,  the  current  of  vivid  mani- 
ftstations,  lioirorcr  vniall  tho  dimensions  to   which  it  is 
redaccd,  still  continues  :  pressure  and  touch  do  not  wholly 
disappear.    It  is  only  on  lapsing  into  tho  nnconsciousness 
sleep,  that  manifestations  of  tho  vivid  order  ceaso 
bo  diatiiiguis}iiible  as  such,  and  those  ef  the  faint  order 
oome  to  bo  mistaken  for  them.    And  oven  of  this  wo  remsiu 
nnawaro  till  tho  recurrence  of  manifestations  of  tho  vivid 
order  on  awaking:  wo  can  never  infer  tluit  manifestations 
of  the  vivid  order  hnvo  been  absent,  until  thoy  are  again 
prcac&t ;  and  can  ihercfore  never  directly  know  them  to  bo 
absent.  Thus,  of  the  two  concurrent  compoond 

series  of  manifostatioDB,  each  preserves  it4  contiuuity, 
Aa  they  flow  sido  by  sidn,  each  trenches  on  tlie  other, 
but  there  never  comes  a  moment  at  which  it  can  bo  said 

rthat  tho  one  has,  then  mid  there,  broken  through  tho  otber. 
r  Bendos  this  longitudinal  cohesion  there  is  a  lateral  cohe- 
Bion,  botli  of  tbe  vivid  to  the  vivid  and  of  the  faint  to  tbo 
fiunt.  Tho  components  of  tho  vivid  series  aro  bound  to- 
gether by  tics  of  co-czistcnce  aa  well  aa  by  ties  of  suoces- 
eion ;  and  the  components  of  the  feint  scries  are  similarly 
bound  together.  Between  tho  degrees  of  union  in  the  twu 
coses  there  arc,  however,  marked  and  very  signiiicant 
difierencca.    Let  as  observe  them.  Over  on  arcft 

occupying  part  of  tho  so-called  field  of  view,  Hghta  and 
shades  and  colours  and  ontttQCS  constituto  a  group  to 
which,  as  tho  signs  of  an  object,  wo  give  a  certain  nuno  j 
and  while  they  centinno  present,  these  united  vivid  ntanifcs* 
tationa  remain  in-vparahlo.  So,  too,  is  it  with  co-exiatiug 
gronps  of  manifestations :  each  pensistfl  as  a  epecial  com- 
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binntioB ;  wit!  most  of  ttrm  prcsciro  tmclungiiig  rclntioga 
vrith  those  aronnd.  Such  of  Uiem  &s  do  not — stich  of  them 
09  are  capable  of  what  wo  call  indi^poDdcat  tnoromciits, 
nevertheless  bIiow  113  a  coiLitmit  connexioii  between  certain 
of  tho  umnifoatationfl  they  includo,  along  with  n  ruriAhlo 
consoxion  of  others.  And  though  after  certain  \-i\-id  tn&ui- 
fostations  known  as  a  chango  in  tlie  conditions  of  por«op- 
tion,  tltera  is  a  chongo  in  tho  proportions  among  the  vivid 
tnanifesta lions  constituting  anj  group,  their  cohesion  con* 
tiuues — wo  do  not  succeed  in  dutoching  one  or  more  of 
Ihem  from  tho  rest.  Turning  to  tho  faint  matii- 

festations,  wo  see  that  while  thero  are  lateral  cohesions 
among  them,  these  aro  much  less  cxtcniiivc,  and  in  most 
cases  aro  hy  no  means  so  rtgoroua.  Ader  closing  my  eyes, 
I  can  represent  on  object  now  standing  in  a  certain  place, 
DA  Btonding  in  aomo  other  pluoe,  or  as  absent.  '\\'^ilfi  I 
look  at  a  bluo  vnsc,  I  camiot  60parat»  the  vivid  manifes- 
tation of  blucQcss  from  tho  vivid  maaifcstation  of  a  parti* 
cular  shape;  but,  in  the  abscnco  of  these  vivid  manifesta- 
tions, I  can  Bcpantto  tho  faint  monifeslalion  of  tho  ahnpo 
from  tho  faint  manifestation  of  blueness,  and  replace  the  lost 
by  a  Clint  manifestation  of  redness.  It  is  so  throughout : 
the  faint  manifestations  cling  together  to  a  cortaio  oxteot, 
but  nevertheless  most  of  them  may  bo  re-arranged  with 
taciUty.  Indeed  none  of  the  individual  faint  mauifostations 
cohere  in  the  same  indisaolnble  way  as  do  tho  individual 
vivid  manifestations.  Though  along  with  a  faint  manifesta* 
tion  of  pressure  thero  is  always  some  faint  manifestation  of 
extension,  yet  no  parUcnlar  faint  monifostatiun  of  ostensioa 
ia  boand  up  with  a  particular  laist  manifestalian  of  pros- 
snro.  So  that  whereas  in  tho  vivid  order  tho  indi> 

vidnal  manifoetationa  cohere  iodisaolubly,  usnally  in  largo 
groups,  in  tJie  faint  order  the  individual  manifoetations  nono 
of  them  cohere  indissolubly,  and  ore  most  of  them  loowly 
n^'t'i^^'ttod:  tho  only  indissolnblo  cohesions  among  ihem 
botng  between  certain  of  their  generic  forms. 
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Wltttc  dio  compoiicnU  of  cttch  ciirront  cohere  with  odo 
ftnotbor,  lUey  do  iiot  cohere  at  all  strongly  with  thoso  of 
tlic  other  corrcnt.  Or,  more  correctly,  wo  may  say  tJiat  tho 
vivid  current  hubitiially  Bows  on  qiiito  ui»]tstui-l)i.-i.l  by  the 
faint  cun«at;  and  tliat  tbo  faint  cnrroot,  though  often 
liirgcly  dct^^nniuci]  by  iho  vivid,  and  always  to  &onio  cxtcitt 
carried  witli  it,  may  yet  maintain  a  sohstantial  iudcpcndonco, 
letting  tbo  TtTid  corrcnt  slide  by.  Wo  will  glance  at  tbo 
interactions  of   tho    two.  Tliit    sncccssivo    faint 

maoifeBtations  constituting  thought,  lail  to  modify  in  tho 
slightost  degrco  the  vivid  manifcstaticns  tliat  present  tlicm- 
Bclvea.  Omitting  a  quite  peculiar  clans  of  exceptions,  herc- 
aAcr  to  bo  dealt  with,  tbo  vivid  mnitifi-stAtiona,  fixed  and 
changing,  arc  not  directly  affected  by  tho  faint.  'Jltoso 
which  I  difitingaisb  as  components  of  a  landscape,  as 
auTgiiigs  of  tbo  MA,  as  whiatlinga  of  tlio  wind,  as  movc- 
mcuts  of  vcbiclea  and  people,  aro  absolutely  uninfluenced 
by  tho  accompanying  faint  manifi-stulton^  which  I  distin- 
giiifih  OS   my   ideas.  Oti  tho   other  hand,   Uic 

current  of  faint  manifestations  is  alwajrs  Komcnliat  per- 
turbed by  tho  vivid.  Frequently  it  conHists  niainly  of  faint 
inanifestatious  which  cling  to  tbo  nvid  once,  and  are  carried 
with  them  as  they  pnss — memories  and  snggcstiona  as  wo 
mil  them,  which,  joined  with  the  vivid  nianifcstatJons  pro- 
Uacing  them,  form  almost  the  whole  body  of  tho  manifeata- 
tions.  At  other  times,  when,  as  wo  eny,  absorbi'xl  in 
thoTight,  Uio  disturlianco  of  the  faint  current  is  but  super- 
ficial. ITio  virid  manifcstatioiis  drag  after  them  such  few 
fiiint  maniftistations  only  as  constiluto  rocognitioua  of  Ihcm  : 
to  ench  impression  adhere  certain  ideas  which  makw  up 
the  interpretation  of  it  as  Kuch  orxtieh,  Uut  thcro  mam- 
ivhilc  flows  on  a  main  stream  of  faint  manifestations  wboUf 
lurelotcd  to  tho  rivid  manifestations — what  wo  cull  a 
reverie,  porbapa,  or  it  may  be  a  process  of  reasoning.  And 
occasionally,  during  tho  stato  known  as  absence  of  mind, 
Uiis  current  of  faint  tuauifcstatious  so  far  predominates  that 
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Uie  ririd  current  scarcely  affects  it  at  all.  Hcncn^ 

tbeso  concarrcnt  scries  of  mnnirvstatioiis,  cacli  cotteront  witi 
iUelf  longitudiiiull/  and  kl«ra1Iy,  liavc  Lut  a  partial  coho-1 
renco  witk  one  auotbcr.    The  ririd  Berics  is  quite  unmovedj 
by  its  passing  nHglibour;  and  though  tJto  &iiit  Rcrioa  it] 
always  to  come  «xtc»t  moved  by  the  adjacent  vivid  scries, 
and  18  often  carried  bodily  along  with  tho  vivid  scrius,  it 
amy  DCVDrtholcss  bccomo  in  great  mcnanro  soparato. 

Yet  anoller  all-important  diilercntial  cliaracteriatio  hoa  faJ 
bo  spocifiod.     'riio  conditions  under  which  tliose  rcspectirnf 
orders  of  monifostalions  occtir,  aro  dilTcrcnt ;  and  tlio  con- 
ditions of  occnrrcnco  of  ench  order  belong  to  itself.     AMicn- 
ever  tlie  immediate  autocodents  of  vivid  manifestations  aro 
tnooablc,  tlicy  provo  to  bo  other  vivid  maiufcslations ;  aiidj 
though  we  cannot  nay  that  the  antecedents  of  tbo  faint 
manifestations  always  lie  wholly  among  themselves,  yot  tho| 
cseontial  onc«  lio  wholly  nmoog  tlionmclvcs.     'Fltcso  atate- 
incnts  will  need  a  good  deal  of  explanation.  Ob.j 

riously,  changes  among  any  of  tho  vivid  manifestations  wo] 
aro  contemplating — the  motions  and  sounds  and  ultorations , 
of  appearance,  in  what  wo  call  surroouding  objects— <u« 
oithc-r  clianges  that  follow  certain  vivid  manifustationa,  or 
changes  of  which  the  antecedents  arc  unapporcnt.     Somo  of 
the  vivid  mnnifcttations,  however,  occur  only  under  certain 
conditions  that  seem  to  be  of  another  order.    Thone  which  I 
wc  know  ns  colours  and  visible  forms  prcsapposo  open  cyeo.  I 
Bnt  what  is  tho  opening  of  tho  eyes,  transhitod  into  tho  | 
terms  wu  are  here  using?    Literally  it  is  an  occorrenoo  of  | 
ccrtaiit  viviil  manifestations.    The  ])reli[niuary  idea  of  open- 
ing the  eyes  docs,  indeed,  consist  of  faint  manifestations,  but 
tlio  act  of  opening  them  consists  of  vivid  manifestations. 
And  the  like  is  etill  moro  conspicuously  the  case  with  tJioao 
tnovcmonts  of  the  eyes  and  tho  head  which  arc  followed  by  _ 
new  groups  of  vivid  manifestations.     Simihirly  with   Uio  ■ 
antecedents  to  the  vivid  manifcdtations  which  we  distinguish 
u  Ihoso  of  touch  and  prcesoro.  All  the  changeable  ones  have 
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for  titoir  conditiunfl  of  occorrcnce  certain  Ttnd  manifcsta* 
tions  ivliidi  wo  know  as  scosatloat  of  mascutar  t^iuJon.  It 
is  tmo  tliat  iha  concUtiona  to  thcso  conditaons  aro  maDiTcsto- 
ttOQS  of  tlio  faint  order — Uioeo  idcns  of  muscular  mUods 
n-hicb  proccdo  moscular  actions.  And  wo  aro  here  tntro- 
duccO  to  n  complication  arising  from  tlio  fact  that  what  is 
called  tlio  body,  is  present  to  ns  as  a  fict  of  vivid  nmnifeata* 
liona  connected  with  tlio  fiiint  maniTcstations  in  a  epcciol 
way — a  way  siicb  tlint  in  it  njono  certain  vivid  manifoflta- 
tions  aro  capablo  of  being  produced  by  feint  namfestatioua. 
TbcTC  mast  bo  mtmcd,  too,  (ho  kindred  exception  furnished 
by  the  emotions — on  exception  which,  however,  Berrea  to 
cuforco  the  general  proposition.  For  vfhiJo  it  is  true  that 
the  omotioca  aro  to  ho  considered  as  a  certain  kind  of  vivid 
mnnifostattODS,  and  nro  yet  cspahlo  of  being  produced  by 
the  faint  manifostations  we  call  idens;  it  is  olso  tmo  that 
bccansp  tho  conditions  to  their  occurrence  thus  exist  among 
the  faint  manifestations,  wc  class  Ihem  as  belonging  in  tlio 
flano  gvncral  aggregnto  ns  tho  faint  manifefltations — do  not 
oUs*  them  with  such  other  vivid  manifestations  as  colours, 
ttonnds,  prcssorcs,  smells,  &c.  But  omitting  tIic«o  pceuliar 
vii-id  manifcstntions  which  wo  know  as  muscular  tensions 
nnd  emotions,  and  which  wo  habitually  class  apart,  we  may 
say  of  all  tho  rest,  that  tho  conditions  to  their  exist- 
ence oa  vivid  manifestations  aro  manifestations  belonging 
to  their  own  class.  In  tho  parallel  current  wo 

find  a  parallel  truth.  Thongh  many  manifestations  of  tJto 
fuint  order  arc  partly  caused  by  manifeslalions  of  the  vivid 
order,  which  call  np  memories  as  wo  aay,  and  suggest  in- 
fironcca;  yet  (hceo  rcHnlla  mainly  depend  on  certiun  antocc- 
(Icnta  belonging  to  the  fiint  onlcr.  A  cloud  drifts  serosa 
tho  sun,  and  may  or  may  not  produce  on  effect  on  tlio  cnr- 
rcnt  of  idcaa :  the  inference  that  it  is  about  to  rain  may 
nrisc,  or  then  may  bo  a  pcreistenco  in  tho  previous  train  of 
thought — a  dilFeronco  obviously  determined  by  conditions 
MQOng  the  thotightfi.    Again^  such  power  as  a  vivid  ntani- 
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fcstaUon  1ms  orcaosiiig  certain  Cunt  manifestation!!  to  ariw,,  ^ 
dcpcmds  on  tbo  pro-cxistciico  of  certain  appropriate  f&inlfl 
mntiirc»tu(ion!t.  If  I  hare  never  hcftrd  a  curlyw,  tlio  cry 
ivUick  an  unseen  one  makes,  fails  to  produce  an  idea  of  tlis 
bird.  And  wo  havo  but  to  remember  wbat  TOriong  trains  of 
reflection  nro  nrouacd  hj  tlie  same  aigbt,  to  »eo  bow  cmob- 
tially  Uie  occurrence  of  each  faint  manifestation  depends  oa 
its  relations  to  otbcr  faint  monifii^totions  tliat  ba\'e  gone 
before  or  tbnt  co<exist.  S 

Hero  we  arc  introduced,  lastly,  to  one  of  the  moat  striking,  " 
nnd  pcrlinpK  tlto  most  important,  of  tlio  difleronccs  between 
thoiio  two  orders  of  nmnifcatationa — a  dilTurence  conlinuons 
witb  tlutt  just  pointed  out,  but  one  which  may  with  odvan- 
tngo  bo  aejuai-ately  insisted  upon.    Tins  conditions  of  occur- fl 
rence  ore  not  distinffuishcd  solely  by  the  fact  that  each  set,     ' 
when  idontillable,  belongs  to  its  own  order  of  manifestations; 
but  they  are  further  distinguislied  in  a  Tcry  significant  way.  | 
ManifcstatioDS  of  the  faint  order  bavo  traceable  auteco*' 
dvntx;  con  bo  mado  to  occur  by  c^stablislnng  their  condi-j 
tious  of  occurrence ;  and  can  be  suppressed  by  establiafaing^j 
other  condition!.     But  manifestations  of  tho  vivid  order  | 
continually   occur  nnthout  previous  prosentotion  of  thcirj 
antecedents ;  and  in  many  eases  they  persist  or  cease,  n&derJ 
oitlicr  known  or  uuknovm  conditions,  in  soch  way  u  tol 
tliow  that    their  conditions  are  wholly   beyond  control.! 
The  impression  distinguished  as  a  flash  of  lightning,  bivaksj 
acTOes   tho  current  of  our   thoughts,   absolutvly    without 
notice.    1'ho  Booutb  from  a  band  tlmt  strikes  up  in  tho 
street  or  from  a  crash  of  china  in  the  next  room,  are  BOtj 
connected   with  any  of  tho  previously-present  manifesta-j 
ttonSj  cither  of  tho   faint   or  of  tho  vivid   order.     Ofl^J 
these  Ttrid  manifestations,  arising  oncspectcdly,  persist  in>| 
thrusting  themselves  across  tho  current  of  tlio  fuint  onesjf 
wliieh  not  only  cannot  directly  aSbct  them,   but   cannot! 
UTCU  indirectly  aflV-ct  them.     A  around  produced   by  a] 
violent  blow  &-om  behind,  ia  ft  vivid  manifvslation  tlie  con* 
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diliona  or  occhitcqco  of  trhicli  were  noitbcr  lunong  tlio  fiiiiit 
nor  among  tlio  ririd  mauircstntioiiB ;  aii<l  tlio  conditions  to 
the  persistence  of  which  nro  boaad  op  willi  the  vivid  mani- 
fi-stnlioiia  in  «omo  unmHuifustcd  way.  So  that  nhcn-iis  in 
tho  foint  ortlc^  tho  conditions  of  occmrcnco  are  alwaya 
Among  tho  prc-<'xistin{r  or  co-«xisting  nuinifc-stAtions ;  in 
tho  vivid  order,  tho  conditions  of  oceurrenco  aro  often  not 
prt-aont, 

Tliu»  wf  find  many  Kilicnt  character*  in  which  mnnircEto- 
tions  of  tho  one  order  are  like  one  anotfacr,  and  unlike  tJioso 
of  tho  other  order.  Lot  U8  briefly  rc-cnumerotc  thcso  salient 
l^lmracters.  Jlanifci^tationa  of  the  ono  order  ore  vivid  and 
^Biose  of  the  other  arc  faint.  Tboso  of  the  ono  order  oro 
^nriginala,  whilo  thoso  of  tho  other  order  nro  copies.  Tho 
^^rst  form  with  ono  another  a  eorici,  or  heterogeneous  current', 
that  is  never  broken ;  and  the  second  ahio  form  with  one 
another  n  pnrallel  sei-iea  or  carrent  lliat  is  never  brolicn ;  or,  to 
speak  strictly,  no  brcakago  of  either  is  ever  directly  Ituown. 
Thoso  of  tho  iiriit  order  euhero  with  one  another,  not  only 
loDgitudinally  but  abo  Imnsvcraely ;  as  do  also  those  of  tho 
second  order  with  ono  another.  Bctn-cen  manifostAtionii  of 
tho  £rst  order  tho  cohesions,  both  longitudinal  and  truns- 
venc,  lu-e  iodissoloblo;  but  between  mnnifcitatioiis  of  the 
second  order,  thcso  cohesions  are  most  of  them  dissolublo 
with  0090.  Whih)  tho  members  of  cncli  series  or  current  wo 
80  coherent  with  ono  another  that  the  current  cimnot  bo 
broken,  tho  two  corrcnts,  running  eido  by  eido  as  tboy  do, 
lutvo  but  Uttio  coherence — tho  great  body  of  tho  vivid 
cuiTCnl  is  absohitoly  unmodiBuhle  by  the  faint,  and  tho  faint 
^^may  become  almost  Bcpm-ato  from  the  vivid.  Tho  conditions 
^^pdcT  which  manifestationa  of  either  order  occur,  themselves 
^Bclung  to  tliat  order ;  but  wherons  in  tho  ftiint  order,  tho 
^^onditions  arc  always  present,  in  tlio  vivid  order  tbo  condi- 
tions ore  oflen  not  present,  bat  lie  somcwhcro  outside  of  tho 
series.  Seven  (irpanilo  clmnicterR,  then,  mark  off  thcso  two 
ders  of  manirestal  ions  from  ono  another. 
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two  cspcrionc08  together,  tliero  icsnlta  Ihe  i]TesiHtn>le  oon* 
ccptioii  tbat  Rome  vivid  uiniiifi'statioDs  Imro  condilions  of 
occarrenco  cxisUug  out  of  tlie  current  of  vivid  matiifvstit* 
tion*— existing  m  potential  vivid  nuuiifcHtationa  capable  of 
becoming  uctunl.  And  m  vte  arc  mado  vngui-ly  coDEcions 
of  an  indefinitely-extended  region  of  power  or  being,  not 
niCTcly  ecpnrritc  from  the  cnrrent  of  fuint  manifestations 
constituting  tlie  f^o,  but  lying  beyond  tho  current  of  vivid 
miinifestations  constituting  tbc  immodiatoly-prescnt  portion 
of  UiQ  non-eijo. 


§  45.  In  a  very  inipcrfcct  way,  pnssing  over  objccttoiu 
and  oniilting  uecdful  explanations,  I  buve  tlius,  in  the 
nnrrow  epaco  that  could  properly  bo  devoted  to  it,  indicntf^ 
lUo  C!i.iGutial  nature  and  juattfi cation  of  that  primordial  pro> 
position  wliich  riiilDsophy  requires  ns  a  datnm.  I  might, 
indeed,  fafoly  huro  assumed  this  ultimate  truth;  which 
Common  Sense  oaserta,  which  every  step  in  Science  takes  for 
'  granted,  and  which  no  metaphysician  ever  for  a  moment 
succeeded  in  expelling  from  consciouttucfis.  Setting  out 
with  tho  postubite  thnt  the  mnnifostations  of  tho  Unknowablo 
foil  into  ihu  two  eoparato  aggregates  constituting  tho  world 
(.{  conftciotuncss  and  tho  world  beyond  consciousucsK,  I  might 
Uiivo  let  the  guetificatioa  of  this  postulato  depend  on  its 
aubscqucatly-provcd  congruity  with  every  result  of  cxpcri< 
i-Qcc,  direct  and  indirect.  But  as  all  that  follows  proLXicdg 
upon  this  postulate,  it  seemed  desirable  briefly  to  indicato 
its  wormnt,  with  tho  view  of  athutting  out  criticisms  thai 
iiiight  else  bo  mado.  It  goemcd  desirable  to  show  that  this 
fiindnmenUd  cognition  is  neither,  ns  tho  ideoltet  assorts,  on 
illiiKion,  nor  as  tho  sceptic  thinlut,  of  doubtful  wortli,  nor  as  is 
lield  by  tho  natural  realist,  an  inexplicable  inttution;  but 
lliut  it  is  a  legitimate  delircmnco  of  consciouBness  elaborat- 
ing its  materials  afW  the  laws  of  its  normal  action.  "While, 
in  onler  <>f  time,  tho  cxtablishinoot  of  tliix  distinction  precedes 
all  reoeoniug ;    and  while,   running   through  our    mentnl 
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tnictiiro  lu  it  donr,  wo  am  tlribarri^tl  from  rcnsoning  nboiit 

PU  tvithoat  taking  for  granted  ita  existence;  analyaia  never- 

tlu'loKs  enables  us  to  jtislify  t}ic  asecrtion  of  its  cxistAnopj  by 

iliowiug  that  it  \a  aho  tJio  outcome  of  a  classification  based 

on  nccnmolatcd  likenesses  cind  accnmulutcd  diSV-rences.     In 

other  TTortls — Keiu'ouiii^,  wliicli  ih  ittcif  but  a  fortnation  ol 

ctihoEJonB  among  mnnifeBtntions,  here  strengthens,  by  Iho 

'  coticHioDA  it   furms,  tbo  cohesions  which  it  finds  slrcAdy 

existing. 

So  much,  then,  for  tho  clnta  of  Philosophy.  In  contmou 
rilh  Itcliginti,  Philosophy  luummcft  the  primordial  imj>/r>(t- 
■  twn  of  confcionsncss,  which,  as  wo  saw  in  tho  last  part,  hui 
the  deepest  of  nil  foundations.  It  a»samce  tho  validity  of  a 
certain  primordial  proceaa  of  consciousucas,  nithont  wliidi 
infcTcnco  is  impossible,  and  without  which  there  cannot 
even  bo  citlier  nOirmation  or  denial.  And  it  assumes  the 
vulidity  of  a  certain  primordial  product  of  consciousucss, 
which  tliough  it  originates  in  an  earlier  pT0C«ss,  is  also,  in 
one  sense,  a  product  of  this  process,  eiuco  by  this  process 
it  is  tested  and  etampcd  as  genuine.  In  brief,  our  poelB- 
Intes  STO: — an  Unknowable  I'owcr;  tho  oxislcnco  of  know- 
ablo  likenesses  and  dilTcrenccs  among  the  manifestations  of  < 
at  Power;  and  a  ri.'sulling  segregnlion  of  tlio  maoifee. 
utions  into  tlioso  of  subject  unci  obj>ct.  • 

ItcfcK-  proceeding  with  the  substantial  business  of  Pliilo. 
jphy — tlto  rouipk-to  uniGcntion  of  Llie  knowledge  purtiiilly 
mificd  by  Science,  a  further  preliminary  is  needed.  Tho 
tnifi-stations  of  tlio  Unknowable,  Eepai-ntcd  into  the  two 
livixioim  of  self  aud  noL-»eir,  arc  rc-divisiblo  into  ccrt;iiu 
loxt  gcDcnit  forms,  the  reality  of  which  Science,  as  well  oh 
C»inmLin  Si-niw,  from  mnnii-nt  to  moment  cssuuiea.  In  tho 
t^1l;lptcr  on  "  CItimalc  Scientific  Ideas,"  it  wns  shown  lliat 
in  know  nothing  of  tlu-iw  forms,  considered  in  thenuelvcs. 
9,  neverthelt-Hs,  wo  must  continue  to  nso  tho  words  signify* 
tig  thrni,  it  \»  noi^^ul  to  eny  what  iuterprcialions  ore  to  bo 
lut  on  thc3e  worda. 
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S  40.  That  iwopttcnl  ulato  of  mind  wliicli  the  criticisnu 
Philosophy  usually  produce,  is,  in  great  mffiiatiro,  cuuMd  by 
Uio  mi»iDtorpn>tatioii  of  words.  A  eouso  of  unirersal  illusioa 
ordtDorily  follows  llio  reading  of  mdiiiiliysics ;  and  is  stronj; 
Id  proportion  as  the  nrgnment  hoa  app^arcTd  concIuAi\-6.  This 
sense  of  univcrsid  illusion  would  probaWy  never  have  arisen, 
liad  iLo  terms  used  been  always  rightly  conslmcd,  tTafor- 
tiinat<-!y,  these  terms  have  by  association  acquired  nicanings 
that  arc  quite  difTeroiit  from  those  gircit  to  them  in  philoso- 
phical discussions;  and  the  ordinary  meaning  being  nn* 
mToidnblf  BUggcsf«d,  there  results  nioro  or  1<s«  ui  that  dn>am- 
like  idoaliem  which  ta  eo  incongruous  with  oar  instinctire 
ooQvictions.  Tho  word  phennmenon  and  its  cqtiirulont  word 
t^tpearanee,  are  in  grmt  port  to  blame  for  this.  In  ordinary 
tpeecb,  theeo  nro  unifonnly  employed  in  reference  to  tIsubI 
porc<^ptious.  Habit,  almost,  if  not  quite,  disabka  us  from 
thinking  of  apptcminct  except  as  something  seen ;  aiid  (bough 
phemmerton  has  a  more  geiieralixod  moauiii)^,  yet  w«  can- 
not rid  it  of  asaoolalions  with  appt^raaec,  which  is  its  verbal , 
eqaivalcnt.  '>Vben,  therefore,  I'hiloftopby  proves  that  our 
knowledge  of  iho  external  world  can  bo  but  phcnomiaial — 
when  it  conrludes  lluit  tlic  thinpt  of  which  we  arc  conscious 
an  ap]>earancce ;  it  inevitably  oroiuoa  in  oa  the  notion  of  na 
illusircRCM  like  that  to  which  our  ^-isnal  porcqilions  arc  ao 
liaVlo  in  comparison  with  our  tactual  perceptions.    Good  pio- 
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turc0  slww  OS  (hat  the  aspecta  of  things  may  be  very  iu>arly 
<in]ulat(<d  by  colours  on  canmsa.  Th«  looking:-glaaa  still  man 
<  distinclly  iirorm  Iiovr  dcccptivo  is  sight  whoa  unvorificd  by 
'  totich.     And  the  frequent  citaut  In  which  we  misinterpret  tho 
impreBsions  made  on  our  oyea,  and  think  we  see  something 
which  wc  do  not  sw,  further  shako  oar  faith  in  vision.    So 
'  that  the  implication  of  anocrt»inty  Iiiut  infected  t>io  very  word 
apptarOHce.    Hence,  Fhilosophy,  by  giving  it  an  extended 
meaning,  leads  us  to  think  of  all  oursonsosaadf-coiving  us  in 
the  same  v*y  that  the  ej-CA  do  ;  and  so  makes  us  ftvl  ounH<lrea 
[Sooting  in  a  world  of  phantasms.     Had  pAenotnenon  and  ap' 
pfaranee  no  such  misleading  nasociutions,  little,  if  any,  of  this 
mental  confusion  would  result.     Or  did  wc  in  place  of  tliem 
nse  the  term  f^cci,  whioh  is  equally  applicitble  to  all  impras- 
SLona  produced  on  consciousness  through  any  of  the  senses, 
and  which  carries  with  it  in  thought  tho  noocasory  correla- 
tive MiMi*,  wilh  which  it  is  eqimlly  rvat,  wc  should  be  in  little 
ditngor  of  falling  into  tho  inNunStics  of  idealism. 

Such  danger  as  there  might  slill  remain,  would  disappear 
on  nmking  a  further  verbal  correction.  At  prt^wnl,  the  con- 
fusion  resulting  from  the  above  iniMiitRqirulation,  is  made 
greater  by  an  antithetic^  misiutcrprotation.  We  increase 
tho  scorning  nnrealily  of  that  phenomenal  cxistonco  whiclt 
wo  con  nlono  knuw,  hy  coiitriisting  it  with  a  notniwnal  cxint* 
enoe  which  wo  imagine  woidd,  if  u-e  could  know  it,  be  more 
truly  real  to  us.  But  we  delude  ourselves  with  a  verbal  60- 
tiun.  "VVliat  is  the  meaning  of  tho  word  tyuI  9   Tliis 

is  tho  (joeslion  which  underlies  ever}-  nietaptiysieal  iiiquirii' ; 
I  and  tlu)  neglect  of  it  is  the  remaining  causo  of  tliv  ehrouio 
'  Bnlagtmisnifl  of  mi^tnphyaidans.  In  tlic  interpretation  put  on 
the  word  real,  the  disooasions  of  philosophy  loliiln  one  cle- 
mmit  of  tho  Yu]gnr  conception  of  things,  while  they  reject  all 
its  other  elements;  and  croatc  confusion  by  the  inconsLilency. 
The  [nasant,  on  contemplating  an  object,  does  not  regard 
rhat  which  ho  contcmplutos  as  soiiiething  in  himself,  but  be- 
lieves the  thing  of  whieh  he  ia  conscious  to  be  the  extenul 
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object — imaginoa  tliat  his  conaciDUsn^sa  extends  tn  iltn  verj 
pLioo  whci«  tbo  object  licB :  to  him  tim  uppciirimci'  iiud  tha 
reality  arc  one  and  the  eatne  thing.  Tlie  inolB[il)ysi«wn, 
however,  is  oonvinccd  that  coR»uiou«ncss  cannot  embrace  Uie 
^ty,  but  only  the  appearance  of  it ;  and  »»  lie  tnuufors  tlto 

I'ftppcurance  into  consoiouanoss  and  leaver  tlte  reality  outside. 
This  rctdity  left  outxido  of  conBC)eii«nc«t«,  ho  continues  to 
think  of  much  in  th»  name  way  aa  llie  ig^torant  man  tiiinlu 
of  the  sppcanincc.  Though  the  reality  is  asserted  to  bo  out 
of  consciousness,  yet  tho  rtalncst  lucribcd  lo  it  is  conslaotly 
spoken  ofos  though  it  ven-  a  kaowledgo  possessed  apart  fixKn 
conwiousncBs.  It  scc-ms  to  be  forgotten  that  the  conoeptioa  of 
reality  can  bo  nothing  more  than  some  mode  of  contciouuUM; 
and  tliut  the  quration  to  be  coniiidrnHl  i.t — What  is  the  rela- 
tion between  this  mode  and  other  modes? 

By  reality  we  mcnn  pcnisltnct  in  consciousnccs :  a  pcr- 
swtenco  that  is  either  unconditional,  as  our  oonaeiousnoaa  of 
Bpaoe,  or  that  is  conditional,  as  our  coosciousnesa  of  a  body 
while  grasping  it.  The  real,  as  wo  coneeivo  it,  is  dislinguishod 
ftohrly  by  the  test  of  p«nii*tcnoo ;  for  by  this  teat  wo  soporato 
it  from  what  wo  call  the  unreal.  Iletweeo  a  person  standing 
['fore  OS,  and  iho  idea  of  such  a  person,  we  discrimiuato  by 
!U«bility  to  expel  tho  idea  fi-om  consciousness,  and  our  in- 
ability, while  looking  at  htm,  to  cx]h.-1  the  person  from  con* 
•oioasnees.  And  wlii-n  in  doubt  as  to  tlio  %'ali(]ity  or  iUusire- 
nees  of  some  impression  mudu  tipon  ut  in  the  dusk,  we  settta 

^tbe  matter  I>y  obsorring  whether  the  impression  persists  on 
Joser  observation ;  and  wo  predicate  reality  if  tho  porKistonca 
ia  complete:.  How  truly  pcrustODce  is  what  we  tncaii 

by  reality,  is  shown  in  tho  fact  that  when,  after  criticism  bu 
proved  that  tlto  real  as  wo  ore  conscious  of  it  lb  not  tho  ob- 
jcclirely  rcsil,  the  indefinite  notion  which  wo  form  of  lite  ob* 
jeelivoly  real,  is  of  something  which  pomtnts  absolutely,  under 
all  chnngtA  of  mode,  form,  or  appearance.  And  tho  fact  tlut 
wo  cannot  furm  even  an  indctiiiito  notion  of  tho  absolutely 
red,  except  us  the  absolutely  persi^lcnt,  clearly  implies  tluit 
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pace  U  our  uUiuinto  tcttt  of  the  rcnl  as  prcHont  to  con- 
•oionsiiees. 

Ilcality  Uion,  &»  wo  think  it,  being  notliirg  moro  than 
[Knu8tCQC0  in  consciousness,  the  result  must  be  th»  same  Ut 
us  wbotbcr  tbut  nliiclt  wo  pcTCciro  bo  tho  Unknowablo 
itncir,  or  an  effect  invsriably  vrronglit  on  uii  by  tho  Uuknow. 
&bIo.  If,  ondcT  constant  conditions  fumiahed  b;  our  coa- 
sliUitiuiut,  some  Power  of  which  Uio  naturo  is  beyond 
conception,  always  produces  some  mode  of  coosdoosnow — 
if  this  modo  of  oonscioosDCM  is  u  pcraistont  ns  woold  bo 
Uiis  Power  were  it  in  consciouiinots ;  the  roalily  will  bo  to 
consdonsness  as  complete  in  the  one  caso  as  in  tlio  other, 
Wcra  Unconditioned  Being  itself  present  in  thought,  it 
couM  but  bo  persistent;  and  if,  instead,  thoro  is  present 
Il<!ing  conditioned  by  tho  forms  of  thought,  bat  no  less 
pLTsistcnt,  it  mnst  bo  to  us  do  Icsa  real. 

Hence  there  may  he  dniwn  these  conctusiona : — First,  that 
wu  Lavo  an  indefinite  conaciousneas  of  an  ahsoluto  reality 
trunnccnding  relatioiM,  whioh  ia  prodooed  by  the  abeoluto 
jKTaistcnce  in  us  of  aumething  which  aurvivee  all  change*  of 
rt-lntiun.  Second,  (hat  we  have  n  dcfinito  contciousneaa  of 
ix'Iutiro  reality,  which  wncciwijigly  iKTuista  in  us  under  one 
or  other  of  ita  forms,  and  under  each  fonu  so  lung  as  the  con- 
ditions of  prmontatioa  are  fullUIcd ;  and  that  the  relativo 
reality,  being  thus  cotilinuoiisly  persistent  in  iw,  i»  n»  rttai  to 
ua  as  would  be  tho  absolute  reality  could  it  ho  immediately 
known.  Third,  that  thuuglit  being  poesihle  only  under  ri^a> 
lioD,  the  relative  reality  can  be  conecivvd  as  aueh  only  iu  con- 
nexion with  an  nbsoluts  reality ;  and  the  coniiexioa  between 
tlio  two  bcbg  aWilulely  persistent  in  our  conscionances,  ts 
real  in  the  same  acnsc  as  the  terms  it  uiiitce  are  real 

Thuti  then  wo  may  resume,  with  entire  confiileRoc,  tlu)eo 
realuitio  ooneeptions  which  philoaophy  at  flrst  sight  seems  to 
dissipate.  I'hough  reality  under  the  forms  of  our  consnious- 
oess,  is  but  a  conditioned  cITect  of  the  absolute  rcidity,  yet 
tbia  conditioned  clToct  standing  in  indLtsolublc  relation  with 
'ta  unoondttioned  cause,  and  being  equally  perUatczit  with  it 
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•0  lung  oa  the  conditions  pontut,  is,  to  llio  ccnsdotisncsa  sup- 
plying those  condiliorw,  i.'qually  real.  The  jicnUlcnt  improc 
tivus  being  tho  persistent  rcBults  of  a  pcrsutcnt  cause,  ok  for 
practical  purpoacM  the  sume  to  uti  n  the  ooum  itwlf ;  and  may 
bo  liubituully  detJl  with  as  its  etjuivalenU.  Somewhat  in  the 
•uine  way  tliat  our  visual  pcrceplions,  though  merely  ej-mbola 
found  to  bo  tlio  equivalents  of  ttictual  pvrw-ptious,  ure  yet  so 
identified  with  those  tactual  pcrcc-ptions  tliitt  n-o  aetuidly  Rp- 
pi^or  to  «!0  tho  solidity  and  liardness  whieh  we  do  but  iiifor, 
and  thuA  conceit  as  objects  what  are  only  the  signs  of  objects ; 
80,  on  s  higher  stage,  do  we  deal  witli  these  T«]ativo  realities 
Bs  though  they  were  absolutes  instead  of  c9ect«  of  tho  abso- 
lute. ^Vnd  wo  may  legitimately  continue  so  to  deal  with  tlicm 
■s  long  aa  the  ouiiclu»oiis  to  which  they  help  its  ore  nnderstood 
as  relative  realities  and  not  absolute  onm. 
This  general  conclusion  it  now  rcmaina  to  intcriirct  spcei- 
ifioolly,  in  its  application  to  each  of  our  ultimate  sciciitifio 
ideas. 

S  47.  *  'We  think  in  relations.  Thin  is  truly  the  form  of 
uU  thought ;  and  if  thoro  are  any  other  forma,  they  must  bo 
derived  from  this.  Wo  havo  »ecn  (Cliup.  iii.  Part  I.)  tliat 
tho  aovcral  ultimate  modes  of  iK'ing  canndt  bv  known  or  con- 
eciv«d  OS  they  oxisl  in  themselves ;  that  is,  out  of  nfaiion  to 
our  «onaeionsnesa.  AS'e  have  scon,  by  analyzing  the  pro* 
duet  of  thought.  (S  23,)  that  it  always  conniiils  of  rdb/i&M/ 
aiwl  cannot  incJiulu  any  tiling  bej-ond  tho  most  gcncnd  of  thoM. 
On  analyzing  the  jiroocMi  of  thought,  we  found  tliat  eogni- 
lion  of  tho  Absolute  wa»  impossible,  because  it  presented 
iieitlier  rcialioti,  nor  it«  cli'ments— diirerenco  and  likonew. 
Further,  we  found  that  not  only  Intelligcnco  but  Lifo  itself, 
consists  in  the  c&iubliidiiuent  of  intomal  rtlatimut  in  eorr*- 
siKMidoacc  with  external  rdalions.     And  lastly,  it  was  shown 

•  p4T  th«  ptjtholajtldl  eoDcliuiont  brief;  irt  rortli  in  tliln  mi  the  Uino  «s»- 
ItoW  MIowiag  it,  tlw  jiutitlMti«a  ml  be  tauiid  iu  tbo  writw'i  Fimt^ltt  if 


SPACK,   TIMK,   UATTKH,    M<m(UC,    JtXU    VORCB. 


163 


thai  though  hy  the  K-Utirity  of  oar  ihuught  we  are  eternally 
tlnbarrcd  from  knowing  or  conoviving  Abwliitc  fictng  ;  j*cl 
thut  ibia  TWy  rflatirUt/  of  our  thought,  iicc(«»itnU'4  that  viiguo 
cocucunHDcai  of  Abnululc  llrhig  which  no  mental  effort  can 
(iu|>prcea.  lliat  nlalion  ia  tho  unircrral  form  of  thought,  ia 
tliua  a  tmtli  which  all  kinds  of  dcnioiiMrnlion  unil«  in 
praving. 

By  tjie  tnuiscondunluliHta,  oortitin  olhor  phcmomonn  of  con- 
ai-iousuess  are  regnrdcd  m  form.4  of  thought.  t'n«uniing 
tliat  relation  woold  be  admitted  by  them  to  bo  a  universal 
tneiital  fono,  thoy  wotdd  chiM  with  it  two  othvra  iw  nlm  um- 
Tcwal,  Were  their  hj'pothesia  otkorviso  teDablo  however,  it 
uiiiat  elill  be  rejcctc-d  if  such  alleged  further  forms  are  inter- 
pn.'lublo  u  gencmt<<d  by  the  [trunary  form.  If  vte  tliitUc  in 
ri-'lations,  and  if  relatione  Imve  certain  universal  forms,  it  i» 
miinifcet  tliut  sueh  universul  fonnn  of  relations  will  bceouio 
uiiivunal  foruis  of  our  eotiaciousDCW.  And  if  tlicso  further 
iinivemil  fumis  an>  tliiis  explicable,  it  in  superfluous,  and 
lliereforo  uiiphilosopLieiil,  to  UAsigii  theni  on  iadq>ODdcnt 
origin.  Now  n''latii>n(i  ore  of  two  orders— rektiou* 

of  ifcqucncei  and  relations  of  ca^existeooe ;  of  which  the  one 
ia  original  and  tlio  other  derivatiro.  ^«  relation  of  Bcquenoe 
is  given  in  every  change  of  consciousnc«a.  TIio  relation  ol 
co-exist«iiec,  which  cannot  bo  originally  girim  in  a  eonaoioua- 
ntaa  of  which  the  states  arc  Bcrtol,  becomes  distingoisbed  only 
when  it  is  found  tlutt  ecrtuiii  relations  of  scfjocnoo  have  their 
t<Tni»  prcsewtw!  in  eonitciousnces  in  cither  order  with  eqtial 
lii4^ility ;  while  the  others  aro  presented  only  in  ono  order. 
Utions  of  wliich  the  terms  aro  not  revcreible,  become  re. 
oogniKud  lis  Bwnnnc<s»  proper ;  while  relations  of  which  the 
t<i-ms  occur  iiidiUlrcntly  in  both  directions,  becnnio  recog- 
nused  as  eo-existenocs.  KudlcKS  vxjicrionccs,  which  from 
noraent  to  moment  present  both  ordortt  of  thcno  reliiUoiis, 
render  tba  distinction  between  them  perfuclly  definite; 
and  at  tho  same  timo  generate  an  abstract  conception  of 
ich.    The  abstract  of  all  sequences  ii  Time.    The  abstmut 
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of  all  oiyczuKnoos  is  Since.  From  tbe  tad  lliat  in  tliouglit, 
Time  is  inaeparabk  from  wqucDcc,  and  S|iiico  from  co-oxiftt> 
am,  we  do  not  hero  infer  tbat  Time  nnd  Spavc  uro  origuial 
ounditiooa  of  coosciousnras  under  irhich  M-qucncca  and  co- 
cxuit«ni;L'9  am  knuwn ;  but  wo  infer  llint  our  oonocpttona  of 
Time  and  Spuco  uro  gcnoratod,  as  other  abstracts  arc  gvucr- 
ntod  froiQ  othor  concretes :  the  only  diSercnoe  tx-ing,  tbat 
thfi  orgsnixation  of  experiences  )itu,  in  thcso  cosos,  boon  going 
on  throogbout  tlio  entire  evolution  of  intelligence. 

This  syntbcuH  is  confirmed  hy  onaU'sis.  Our  consciousnom 
of  Space  i»  a  conaciouancsa  of  co-existent  po^lJon.^.  Any  Urn* 
ited  portion  of  epaco  can  be  conceived  only  by  roprcecntiog  ita 
Umibi  as  co-oxisting  in  ocrtaio  rclAtivo  positions ;  nnd  each  of 
its  imagined  bonndarios,  bo  it  lino  or  plane,  can  be  ilmught  of 
in  uo  olliiir  way  than  aa  made  up  of  co-oxiBt«ut  posilions  in 
dom  proxitnity.  And  sinco  a  position  is  not  an  entity — sinoo 
the  oongcriea  of  positions  which  coiistituto  any  conouivcd  pur* 
tioa  of  space,  and  mark  its  bounds,  are  not  sensible  cxLiit«nco» ; 
it  follows  tbat  the  oo-cxUtont  poutions  which  make  up  our 
cotisciousii^i  of  8]taoc,  are  not  oo-oxiatenoo*  in  tho  full  sctuo 
of  tho  word  (which  implies  realities  as  their  tirnns),  but  aro  tho 
LUmk  fonnii  of  oo-oxtstcnccs,  left  bobiiid  when  the  realities  are 
absent;   that  is,  are  the  ab.Hlnict4  of  co-oxiatenoce.  Tho 

axporienoos  out  of  which,  during  tbo  evolutiun  of  Jntel- 
ligenoe,  this  abstract  of  all  co-oxistencvA  has  been  genetat4>di 
are  oxpcrit'uvc:*  of  indiridiuil  positioiu  as  asoorluincd  by  touch ; 
and  each  of  sucb  oxjwricuc-ce  involves  the  ronstoncc  of  an  ob- 
ject touched,  and  tho  muscular  tcnsioQ  which  measorM  this 
nwistaiicc.  ]WcounlI<».t  unlike muaciilaradjustinenla,inrftlriiig 
unliko  muscular  Ivnsione,  didcrent  resisting  jMnilionH  arc  di*- 
closod ;  and  those,  as  they  can  bo  experienced  in  one  order  us 
ivadily  iw  anotlier,  wo  regard  as  co-existing.  But  mDC«,  un- 
der othtT  eiroutnstoucea^  thu  same  muscular  udjustmciita  do 
uot  prodiK-u  uonljuit  with  nxiating  po&itions,  there  result  Uio 
.  ume  states  of  oonsciousnon,  minus  tho  resistances — blank 
[  furus  of  co-oxistcnce  from  which  tbo  co-existent  objects  before 
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ncporiciiooil  nro  ubscnt  And  (rom  a  bailding  up  of  tlHMe,  loo 
dikbonte  to  bo  here  <I»tailc<],  ri'^ults  that  abstract  uf  nil  rclii- 
tiuiu  of  oo-oxistcnoo  which  ve  call  Space  It  roomiDS 

only  to  point  out,  an  a  thing  nliicli  wo  mutt  not  forget,  tltat 
the  oxperionoos  &om  whiob  tbo  eonsciouanoas  of  Spiwe  arises, 
urc  experiences  oi  forte.  A  certain  correlation  of  the  miwcii- 
lar  forces  we  ourselves  exercise,  is  ibo  uxkx  of  each  position 
OA  originally  di»clo(tc<l  to  u-i ;  and  the  rwittancc  n-hich  mukos 
us  awaro  of  eometbiu;;  existing  in  that  position,  ia  an  eqiii- 
vulont  of  tlio  prcwuru  w«  eoiiwioiwly  exert.  Thits,  oxpcricncoe 
of  forces  Tariously  corivCitixl,  are  Uioio  from  which  our  coa- 

CKi^iontncMi  of  Spoco  is  abstracte<l. 
Thut  wliith  wo  know  M  Simico  being  Uius  ehown,  aliko  by 
its  genesis  and  definition,  to  be  piirely  relative,  what  are  wa 
lo  Miy  of  lluit  which  causes  it  ?    Is  there  an  absolute  Spaco 
irbicb  relative  Space  in  some  sort  nrprettentci  'i  Is  Space  in  it> 
wlf  n  form  or  coodttion  of  absolute  rxistcncc,  producing  in 
our  mindit  a  corresponding  fann  or  condition  of  rclalivc  cxi»t- 
encef    These  ore  unansworabto  questions.     Our  conception 
vfSpooo  is  pixxluucd  by  some  mode  of  the  Unknutvublo  ;  tuid 
the  complete  uncluingcetbleneKs  of  our  conception  of  it  eimply 
implies  a  complete  uniformity  in  the  eEToclo  1^'Tougllt  by  this 
mode  of  tho  Unknownblc  tijign  us.     Dul  therefore  to  cull  it  a 
iwooaaory  mode  of  tlie  Unknowable,  is  iUe^tinutto.     All  we 
can  assert  is,  thut  Spn<:i?  ia  a  rclativo  reality ;  thut  our  consci- 
oosnoss  of  this  uuchitnging  ndiitivc  niiltty  implies  an  absolute 
ity  c<jualiy  unchanging  in  so  far  as  we  are  coDoemod ; 
id  that  the  relative  rc-Ality  may  bo  unhesitatingly  aocepted 
gilt  iM  a  vulid  buM.H  for  uur  rcjLwnings ;  wlneli,  when 
itly  carried  on,  will  bring  us  to  truths  that  have  a  like 
relative  reality— tJie  only  trullis  which  concern  us  or  can 
possibly  bo  known  to  ua. 

Ckmeeming  Time,  relative  and  absolute,  a  panilbil  argti- 
lont  leads  to  parallel  conclusions.     Tlicso  are  too  obvious  to 
'need  ^ccifying  in  detail. 
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1 48.  Oar  couccptioii  of  >Ialter,nxluccd  La  its  simplowt  Atlpt, 
in  tlmt  of  eo-exaat«nt  positionit  that  offtr  resistance;  as  con- 
tnifitul  with  our  conception  of  Spaco,  in  wIulIi  tho  c(>-vKiatcut 
pooitions  ofEer  no  resistaaco.  Wv  Uiink  of  Body  us  Ixmndod 
bjr  fiurfaoos  that  ronst ;  aa<l  m  mado  up  throughout  of  parlx 
that  raist.  Mentally  abstract  the  co-cxUtviit  reeistancca,  and 
Uio  conaciuitsncxa  of  Body  disappears ;  leaving  behind  it  the 
coiiaoiousneas  of  Space.  And  since  tho  group  of  co-cxiating 
rusutont  poailions  coimtituting  u  i>ortion  of  matter,  is  uniform- 
ly  copublo  of  giving  utt  imprca^ona  of  resistance  la  combiiu- 
tiun  willi  %-ariou8  muscular  adjuslAcnta,  acconling  as  wo 
touch  ilfl  near,  it*  remote,  il«  right,  or  its  loft  side ;  it  reeulta 
that  as  different  muscular  adjustments  habitually  indicate  dif- 
f«rcut  iXM;xL>tonccs,  wo  are  obliged  to  conceive  c^Tr^*  portion 
of  luattfiT  as  containing  more  than  ono  r«sLtlcnt  jxisition — that 
ia,  aa  occupying  Space.  Hence  the  necessity  wo  are  undur  of 
ropresentiiig  to  our:<clvc8  the  ultimate  cIcntciiU  of  Matter  as 
being 'at  onoo  exiendcd  and  re^stcnt :  this  being  the  tuuTor- 
sal  form  of  our  scnsiblo  cxporicnoos  of  Mutter,  hccomM  tlia 
form  which  our  ooucoption  of  it  cannot  transcend,  however 
minute  tho  frngniouts  which  imaginary  Hubdivisions  pro- 
duoc.  Uf  tl)c»c  two  iti-^opurubli;  ch'mciilH,  the  romU 

•iico  is  primary,  nnd  tho  ext«n&ioQ  secondary*.  Occupied  ex- 
tension, or  Itody,  being  diatiiiguiahed  in  conacioiisaom  from 
unoccupied  cxtonejoa,  or  Space,  by  its  resistaiico,  this  attribate 
must  clearly  havo  precedence  in  the  genesis  of  the  idem.  Such  a 
ooiidiisiou  i»,  indeed,  an  obvious  corollary  from  that  at  which 
wo  arrivul  iu  tho  foregoing  section.  If,  as  was  there  ooutend- 
ed,  our  consciousness  of  Space  i*  a  product  of  occumtdalcd  ex- 
pcricnccit,  partly  our  own  but  chiefly  ancestral — if,  as  was 
jH>ini«.-d  out,  the  cxpcrinici's  from  whicli  our  consciousness  of 
Spocc  ia  abstracted,  can  be  reccivM  only  tlirough  iniproBMoaa 
of  resiat^nco  mode  upon  the  organism  ;  lliu  necessary  iofcrenoe 
is,  tliat  cxpericnoca  of  rcaistnncc  being  th(i>e  from  which  tho 
conception  of  Space  is  generated,  the  rL>si8taiice-uttribuIo  of 
Matter  miut  be  rcgudod  u*  primordial  and  the  spuoe-uttriUite 
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M  derivatire.  "NVliwicc  !t  lK«otnea  nuuiifost  llmt  our 

rxjKrioitco  of/orce,  ia  that  out  of  vrhich  (ho  liica  of  Maltor  U 
built.  Mtittvr  as  oppoaing  cmi  musculur  viiorgicA,  being  im- 
mcilintoly  preaeat  to  consciooAnoea  in  tenua  of  foroe ;  and  ito 
occupancy  of  8imu;c  Ix'ing  known  by  an  abatract  of  oxporienooo 
uri^tially  given  iu  terras  of  forco;  it  follows  that  forcoct 
ttundbg  in  certain  cornUtions,  form  tho  wholo  ccntont  of 
our  idm  of  3Iutlvr. 

Snob  being  our  cognition  of  tlie  rotati\'o  reality,  what  aro 
wo  to  «iy  of  Lbo  absolute  reality  ?  Wo  can  only  eny  tliat  it 
ia  soioo  modo  of  tlio  Unknowablo,  nrtutcd  to  Iho  Matter  wo 
know,  ax  catuo  to  efiect.  The  rcktivlty  of  oor  cog:D)ti<m  of 
Matter  ia  sboK-n  alike  by  the  aboro  analysis,  and  by  the  con- 
tnidictiona  which  aro  eroltcd  when  wo  deal  with  the  cogni* 
lion  M  an  absolulo  one  (§  l(i).  But,  as  we  have  lately  seen, 
tbon^  known  to  lu  only  under  relation,  Matter  in  an  real  in 
tlic  tiuo  acnso  of  that  word,  ae  it  wotdd  be  could  wo  know  it 
out  of  njation ;  and  further,  the  n.-lativo  rcidity  whidi  wa 
know  BB  Matter,  is  nccoaaarily  re|>raeQted  to  the  mind  as 
MandlDg  iu  m  pcrsisfent  or  real  relation  to  tho  absolute  real- 
ity.* ^V'c  may  therefore  deliver  oursolvea  over  with- 
out liesitatiou,  to  those  tenns  of  thought  which  cxi)crieneo  luit 
organized  in  ua.  We  nocd  not  in  our  ph^'Aictl1,  chemical, 
or  other  researches,  refrain  from  dealing  wi(h  Matter  na  niailo 
up  of  cxtcudul  and  reaUtent  atoms ;  for  this  conception,  no- 
eoeaorily  romltiog  from  oar  expenoocc*  of  Matter,  is  not  less 
kgitiniBto  thaatbocoDoeptionof  aggregalomantsasoxtiTiid- 
cd  and  rcsistcnL  The  atomic  liyjwlhcsU,  as  well  as  the  kindred 
bj'potbcsisof  an  oll-porvading  elher  consist  in^  of  molecules,  ia 
simplyanocossary  development  of  ihuwunivenud  forms  which 
tlio  actions  of  thu  XJukuowttUe  hare  wrought  in  us.  The  con* 
ctouons  logically  worked  out  by  the  aid  of  thoAc  hi,'pothc»es,  aro 
suro  to  be  in  liarmony  with  ull  others  which  these  i>at|)e  forms 
involve,  and  will  liare  a  relative  tnilh  that  is  equally  compkte. 


I  -19.  Tim  couocption  of  Motion  as  prrocuted  or  represented 
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in  the  deTolopcd  coiuciuusRoss,  involves  the  conooptlons 
Space,  of  Time,  uid  of  Mutti-r.  A  nomctliing  tliul  movos  ;  a 
scriiM  of  positiona  occupied  in  KucccBsion  ;  and  a  group  of  eo- 
oxistont  positions  united  in  thought  witli  the  kuoccmito  ones 
— tht^M)  aro  the  oonstituC'nts  of  iho  idea,  Atid  naoe,  M  we 
have  Bccn,  these  are  scvmully  clubumlfd  fri>in  rxporienoea  of 
fiiree  as  given  in  ccrtitin  oorrcUilionn,  it  followv  tknt  from  & 
further  a^-uthcais  of  such  oxperiences,  tho  idea  of  Hotion  is 
&Uo  elaborstcd.  A  certain  other  vlomcnt  in  tho  idea,  which 
is  in  Irutli  its  fundamental  element,  (nainoly,  the  ncouaii^ 
which  the  moving  body  U  under  to  go  on  changing  its  post* 
tion),  rosults  immediutt'ly  from  tho  earlicat  cxporivnces  of  force. 
Itlorcraonts  of  dilferent  porta  of  the  organion  in  relation  lo 
each  other,  arc  the  lirst  prefix iU>d  in  conaciousDces.  These, 
produced  hy  tlio  action  of  the  muwios,  noooasitato  raactioos 
upon  consciousness  in  tho  shapo  of  sensations  of  muacular  ten 
sion.  Cons^uently,  each  «tri.-tching>out  or  dniwing-in  of  a 
limb,  ia  originally  known  aa  a  series  of  muacular  tensions, 
varyiag  in  intensity  as  tho  position  of  llic  limb  changes.  And 
this  rudimentary  consciousnees  of  Motion,  oonslstiiig  of  soriol 
impressions  of  force,  becomes  inseparably  united  with  tho 
consciotisness  of  Spitoe  aud  Time  as  fust  aa  these  are  abstnu't- 
od  (Vom  further  impnastons  of  force  Or  nilUer,  out  of  this 
primitive  conception  of  Motion,  the  adult  eonooption  of  it  Jt 
developed  sunuItani;oti»Iy  with  tho  development  of  tho  con- 
ceptions of  Spo^e  and  Time :  ull  three  being  evolved  fixmi  the 
moro  multiplioil  and  varied  impressions  of  muK-ular  tension 
and  objeotivx:  rcHisIaneo.  tfotiun,  as  we  knbw  it,  is  thus  trace- 
able, in  oummon  with  tho  other  ultimate  sciuititic  idcus,  to  ex- 
pcrienocs  of  furec. 

That  this  relative  reality  answers  to  some  nbsoluto  reality, 
it  i»  in«dfld  only  for  funn'ii  Hake  to  iLwcrt.  "What  has  boon 
said  abore,  respecting  the  Unknown  Cauae  which  produces  in 
Ua  the  efibcts  called  Hatter,  Space,  aud  Time,  will  apply,  oo 
•imply  changing  the  terms,  to  Motion. 
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f  CO.  Wc  cutno  down  tlicu  Giinlly  to  Force,  as  the  ultimato 
of  uUimaUfl.  Though  S]uic«,  Time,  Matter,  and  Motiou,  are 
ri|i[»ir('iitly  uU  neocsiary  <Iutu  uf  intelligent,  yet  a  pncliulogt- 
L-ul  analyais  (here  indicated  only  in  rudo  outline)  showa  ua 
that  t]ii>«o  aru  either  built  up  of,  or  ubstroctcd  frocn,  oxpuri- 
oncoe  of  Force.  Matter  aiid  Motion,  u  wo  know  thcni,  are 
dilTuroiitly  vondilionod  mnuifoatntions  of  Force.  Spaoo  nnd 
Time,  OS  ire  know  them,  are  disclosed  along  vitli  thcM  ditPur- 
fnt  luanifvfltntionH  of  Forco  as  tbo  conditions  under  which 
t}i<'y  aro  pnwciit«!d.  flatter  and  Motion  aro  concrot«s  built 
up  t'mm  llw  coalrnla  of  ^ttnolla  meatsl  relations ;  while  Space 
niiil  Tini(>  arc  abttractn  uf  tlic  Jorms  of  tlicso  i-ariou*  rela- 
tions. Deeper  douni  llian  these,  howvver,  nrc  tho  primordial 
exporiencee  of  Force,  which,  as  occurring  in  coiiociousneM 
in  difivront  combinations,  supply  at  once  tho  matoriulH 
whenco  the  forms  of  relation*  aro  gencralixifl,  and  tho  re- 
lated objects  built  up.  A  singlo  imprawon  of  force  ia 
manifestly  rooci\iiblo  by  a  sentient  being  dovoiil  of  nientnl 
fctnns:  grant  but  sirusibilily,  with  no  culablisluxl  power  of 
tlinuglit,  and  a  force  producing  some  norvoua  change,  will 
etill  be  prcoontable  at  tlic  Ri[^ioi(ed  scat  uf  scntutlion.  Tliough 
no  singLo  impreasion  of  foroo  so  recciyed,  could  itself  produc« 
ooiiAcioiMncffi  (which  implies  rvktiuns  between  ditfcrent  states], 
yet  a  multiplication  of  such  imprcsiiioiiH,  diifering  in  kind 
and  dt'grw,  woidd  give  the  materials  for  the  wtablish- 
mviit  of  relations,  that  is,  of  thou^L  And  if  stich  rcla- 
tions  differed  in  their  forms  as  well  as  in  their  contents, 
Ui<]  improNiiona  of  such  forms  would  be  oi^ganizod  simultunc* 
inisly  Willi  tlie  impressions  they  contained.  Thus  alt  other 
modes  of  consciousnoas  are  derivable  from  expcncnccs  of 
Force ;  but  vxpciiuticv!*  of  Force  arc  not  d<'rivulile  from  any- 
thing ^so.  Indeed,  it  needs  but  to  remember  Uial  oonscitKw- 
ncM  cotutsts  of  ohangcM,  to  xoe  Uiikt  Uio  ultimato  datuA  of  oon- 
aoiuusneas  must  be  that  of  which  change  is  the  maaifcstation ; 
Biul  that  thus  the  force  by  which  we  ourselves  produce  change*, 
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and  wliidi  soTTca  to  sf  mbolizo  tho  caiuc  of  changes  in  gonoral, 
u  the  fiBal  dUcloeuro  of  aualysis. 

It  is  a  truiMia  to  wy  thnt  the  nature  of  this  undccompoiuhto 
rli.>in«nt  of  our  knowlcdgo  is  inscrutable.  If,  to  use  an  aJgobraic 
illuBtration,  vro  rcprc«(int  Mutter,  Motion,  and  Foroc,  by  tho 
Mymbols  r,  y,  and  ;  ,-  then,  we  may  ascertain  the  valuca  of  x 
and  y  in  tonns  of  :  /  but  tho  value  of  s  can  never  bo  found  :  a 
is  tho  unknown  quantity  whiuh  must  fur  ever  remain  nnlcitown ; 
for  tho  obvious  reoaon  that  there  is  nothing  in  which  itdvolup 
can  bo  expiesod.  It  la  withintho  possiblo  peach  of  our  in- 
telligence to  go  on  simplifx'iii)*  the  cquutions  of  all  phenomena, 
until  tho  cum{ilex  aynilxila  which  formulate  tliom  arc  reduced 
to  certain  functions  of  this  ultimato  symbol ;  but  when  we 
have  done  tliia,  wo  have  rcacht-d  tliat  limit  which  ctentully 
divides  science  from  nescience. 

That  this  tmdocomposable  mode  of  oonsciousness  into 
which  all  other  modes  may  bo  docomposod,  cannot  be  i(a^ 
the  Power  mimifertcd  to  ua  throu(th  phenomena,  boa  bcnn 
already  proved  ($  18}.  We  saw  that  to  aaaume  an  identity 
of  nature  between  tho  cause  of  cliangu  ns  it  nlisolutcly  exists, 
and  tliat  caaso  of  change  of  which  we  arc  coniicious  in  our  own 
muscular  cffuriA,  bctraya  ui  into  alteniati\'o  impoasibilitii^  of 
thought  Foioo,  as  wo  know  it,  can  bo  regarded  only  us  a 
oortoin  conditioned  eiloct  of  tho  Unconditioned  Cause— as  the 
rcJsttve  ivality  indicating  to  us  an  Abaolulo  K«aliiy  by  which 
it  is  immediately  produced.  jVnd  here,  indeed,  we  see  even 
mor«  clearly  than  beftre,  how  inevitable  is  that  transfigured 
realism  to  which  nceiitieal  criticism  finally  bniigs  us  round. 
Getting  rid  of  all  complications,  and  contemplating  puro 
Force,  we  are  irresiatibly  comiwUcd  by  the  relativity  of  our 
ihuuiflit,  to  vaguely  conceivo  some  unknown  forco  as  tho 
eoirelatiTO  of  Uio  known  forco.  Noumcnon  and  phenome- 
non are  hero  presented  in  their  primordial  reflation  as 
two  tides  of  tho  same  chnn^o,  of  which  wo  are  obliged 
to  regard  the  last  as  no  Ices  real  than  the  Gent. 
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51.  In  closing  this  exposition  of  tho  derivatire  datn 
noonlod  by  PhiloMipliy  as  tho  unifier  of  Scioiicv,  wo  nay 
propM-ly  glance  at  th^ir  roUtions  to  tlie  primordiikl  tlntA,  ecb 
rurtli  in  tlio  last  cliaptor. 

Aa  Unknown  Cnuso  of  tlio  Vnovm  cITects  whicli  we  call 
pLonomcnn,  likonosscti  and  diSerences  among  thcito  known 
fffects,  and  a  Ecgrpgation  of  tho  oBbcts  into  Bubjoct  and 
<il>j«ct — thc»o  are  tI>o  poatulatoa  without  wliich  wo  cannot 
think.  Within  each  of  the  segregated  masses  of  RiAiiifu«ta- 
tiona,  thcro  wo  likonc-sscs  niid  dilToreneos  involving  so- 
condary  ecgrcgalions,  wliich  havo  alito  become  indispcn^ablo 
poatiilntea.  The  vivid  manifestations  coustitnttng  the  non- 
fjo  do  not  simply  cohere,  hut  tlioir  cohcsioou  havo  ocrtaiii 
invuriablo  modes ;  and  among  the  faint  mauifcKtotionn  cou- 
slituting  tlio  (U70,  which  nro  products  of  tlio  vivid,  there 
exist  corresponding  modes  of  cohesion.  These  inodiM  of  co- 
hesion onder  which  moniAsetationis  aro  invariably  presented, 
and  thoreforo  invnriobly  represented,  wo  call,  wbou  contem- 
plated ai>art,  Space  and  Time,  and  when  contemplated  along 
with  tho  nianifi)i>tation»  tluiinsclvcs,  Ikratter  and  Motion. 
Tho  oltimato  natures  of  those  niodca  are  ba  unknown  as  \a 
llto  ultimate  nature  of  that  which  is  manifested.  But  just 
the  Eame  warrant  which  wo  havo  for  asserting  that  subject 
and  object  coexist,  wo  havo  for  asserting  that  tlio  vivid 
manifestations  wo  call  objective,  exist  under  certain  constonl 
wnditiona,  lliat  arc  syinbolixod  by  tliMO  coustAut  conditiona 
among  the  mamfestations  we  call  subjociive. 
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{  52.  Xot  because  llio  truth  i»  unriimiliur,  is  it  no(»lful 
hero  to  say  sometliing  concerning  the  indcstnictibility  of 
Klnltcr ;  but  partly  bccawso  tlio  Bymmctry  of  our  argumoitt 
doDumd-i  iliB  enuuciatton  of  this  triiLli,  nnd  partly  bccftoso 
tlio  cvitliinco  on  wLicb  it  is  iiocopti>d  requtroa  oxami nation. 
CouM  it  bo  Klioirn,  or  could  it  with  niiy  ralioiialily  bo  even 
BuppoE«d,  that  Mntter,  cillicr  in  its  aggregates  or  in  it^  fl 
units,  over  bocomo  non-oxistont,  lltcro  would  bo  need  citlier 
to  ascertain  under  what  conditions  it  becanjo  non-c.\istcnt, 
or  else  to  confcita  tliat  Science  and  Pbiloftopby  are  impos- 
xibltf  For  if,  instead  of  having  to  deal  vritb  fixed  quanlitiei 
and  wcigbtii,  we  had  to  dual  with  qtinntitios  and  vroigbta 
wliicli  wcro  apt,  wLolly  or  in  part,  to  be  antiiLiliited,  tlioro 
woulil  bo  introduced  an  inctlculablo  clement,  fatal  to  uU 
positive  concluatouii.  Clonrly,  Uiereforo,  tlio  ])ro]»sition 
Hint  innttcr  ia  ladostmctiblo  must  be  deliberately  coa- 
KideroJ. 

So  Air  from  being  admitted  oa  a  scIf^e^Hdent  truth,  tbia 
would,  in  primitive  tiincs,  baTO  btvn  n-jtvlod  as  a  self-evidptit 
omir.  Tlierc  waa  once  universally  current,  a  nolii>u  iliiitlbin^ 
could  vanish  into  absolute  nothing,  or  arise  out  of  ahsoluto 
nothing.  Tfwe  nnolyzc  c-aily  mifwnttition*,  or  Ibnt  fititb  in 
magic  which  -was  general  in  later  times  and  Q\en  still  sur- 
vixte  among  tho  uncultunMl,  wc  tind  one  of  its  postulate*  to 
he,  (bat  by  some  potent  spell  Matter  can  bo  cjilli^  out  of  non- 
rntily,  and  can  bo  made  nonexistent.    If  men  did  not  belic\-o 
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this  in  the  strict  bpuso  of  the  word  (which  would  imply 
tlint  the  process  of  creation  or  nnnihiUtion  was  clear!}*  reprc- 
sentod  in  conNctouHiii'sv;},  they  Mtill  bclioviul  tlint  they  bclievod 
it;  and  how  nearly,  in  their  ooofiuted  thought-!,  Ilio  one  was 
equivulciit  to  the  other,  is  showD  by  th«ir  CDndtict.  Nor,  in> 
deed,  hnvo  dark  ages  and  inferior  mioda  alone  betniycd  ihts 
belief.  The  current  theology,  in  its  teachings  respecting  the 
beginning  and  end  of  tlio  worh],  is  clearly  pervaded  by  it ; 
and  it  may  be  even  questioned  whether  Shakoiiponrc,  in  his 
poetical  anticipatiou  of  a  time  when  all  things  hIuiU  diiinp- 
pear  and  "  leave  not  a  wrack  behind,"  was  not  under  its  in- 
6nence.  The  gradual  accumulation  of  expcrieaceB, 

however,  nod  still  more  the  orgnnixntion  of  experiences,  has 
t«ndod  slowly  to  revcrao  this  conviction  ;  until  now,  the  doc- 
trine that  Matter  is  indestructible  has  become  n  common- 
place. All  the  apparent  proofs  that  somotbing  can  come  ont 
of  nothing,  a  widur  knowlmlge  has  ooo  by  one  cancelled.  Tho 
coract  that  is  fnddt-nly  discovered  in  the  heavens  and  nightly 
waxes  larger,  is  proved  not  to  be  a  nowly-crcatod  body,  bot  a 
body  that  wna  until  lately  beyond  tho  range  of  vision.  Tho 
cloud  which  in  the  course  of  a  few  minutes  forms  in  tho  wky, 
consists  not  of  substance  that  has  just  begun  to  bo,  but  of 
Hubstanoo  thnt  provioiiMly  existed  in  a  more  diffused  and 
tniii'imrent  form.  And  similarly  with  &  crystal  or  precipi- 
tJito  in  relation  to  the  fluid  depositing  it.  Conversely,  the 
eooming  annihilations  of  Matter  turn  out,  on  closer  observa- 
tion, to  bo  only  clumges  of  Blate.  It  is  found  Ihnt  tho 
ovDpontod -water,  though  it  has  become  invisible,  may  be 
bronght  by  condensation  to  its  original  shape.  Tho  dis- 
charged fowling-pieoo  gives  evidence  that  though  tho 
gunpowder  has  disap])nircd,  there  have  appeared  in  place 
of  it  cortiLin  gnaea,  which,  in  assuming  a  larger  volnmer 
have  caused  the  explosion.  Not,  however,  until 

Jito  rise   of   quantitative  chemiiiti-y,  could  the  eoncluiiioR 
Bggosted  1)y  such  experiences  be  harmonieed  with  all  the 
facts.     When,  having  ascertained  not  only  the  combina- 
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tiona  formed  b^rvartoiw  sabstanco^,  but  nl-w  tlic  proportion 
in  wliich  tln^y  vouiLine,  clivRiiHta  were  cuitbliKl  to  accoun 
for  the  mattor  that  hod  inndo  its  appearanco  or  bocoaic  ia^ 
Tisible,  BcoptJcixin  viim  tlisMipntod.  Aud  of  tlio  general  cos 
elusion  thiiM  reucliud,  tlic  oxuot  itiiulysi-^  duily  mndo,  in  whic 
tliu  «nmu  portion  of  matter  iii  ]tur.iiu'd  tlirouglt  niitiivrou 
dijguiaca  and  fioally  separated,  furuiab  novor-ceusing  coo*] 
firmnltontr. 

SucIiliK^  become  the  olTc-ctof  tins  specific  CTidcnce,  joii 
to  tlial  gunvrnJ  evidence  which  tlio  continui-d  cxiittonoo 
familiar  objects  unceasingly  givoa  uf),  that  the  IndoHtract 
bility  of  Matter  is  now  held  by  many  to  bo  a  truth  of  whit 
the  nvgution  is  inconcuiviibk-. 


than 

Hum 
111.  ■ 


{  53.  This  last  fact  naturally  raises  tlie  questioD,  whcthc 
we  bare  any  hijjbor  warrant  for  tliia  fundameutal  belief  than 
the  warrant  of  conscious  induction.     Before  showing 
wo  luivo  »  higher  warrant,  KOtne  explanations  are  needful. 

The  cr^nacioiisuess  of  logical  neccaaity,  is  tlio  cooscioasn 
that  a  certain  conclusion  is  implicitly  contained  in  certain 
promises  explicitly  stated.     If,  contrasting  a  young  cIil 
and  an   adult,   wo  aue  tluit   tliis  consciousness  of  logic 
necessity,  ab§eut  from  the  one  ia  proHcnt  in  the  otiier, 
are  taught  that  there  is  a  gi-oieing  up  to  tlie  recognition 
certain  noccesary  truths,  merely  by  the   unfolding  of 
inherited  inteUectmd  forms  and  facnlties. 

To   Hbtte   thu   ca»u  more   xpccilically  .* — ^Before  a   trutt 
can  bo  known  as  nocesxary,  two  conditions  must  bo  futtilled. 
There  must  bo  a  mental  tttrncturc  cnpablo  of  grasping  th^| 
temLs  of  tho  proposition  and  tho  relation    I'l.    ,  '  between 
tlicm ;    and   there   innnt  be   Mich   de&uiii     : m     it^liborate. 
uwntal  representation  of  these  terms,  as  malcoa  po«ablo 
clear  consciousness  of  tliis  relation.  Nou. fulfilment  of  eithc 
condition  may  cause  non-receguitii>a  of  tlie  nccoNiity  of  lli< 
Iratli,     liet  ns  tako  casus. 

Tlu)  sarage  who  cannot  count  tiu)  fingers  on  one  hand,' 
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cnn  home  do  doGntto  thouglit  nnswcring  U>  tlio  stolcmcnt 
(hat  7  aod  5  nro  12 ;  still  less  can  ho  fnuno  tbo  coiutcious- 
uoaa  tliat  no  other  total  is  pouiblo. 

Tho  boy  adding  up  figorc*  iiwttentiTclf,  Bays  to  binuclf 
that  7  and  5  aro  1 1 ;  and  may  ropeatfidly  bring  out  a  wrong 
rctinlt  by  roiionlfdljf  making  this  error. 

Neither  the  non-recogaition  of  tho  truth  that  7  and  5 
are  12,  which  in  tho  nvogo  results  from  undoroloped  mental 
Btructar*^,  nor  the  n-sAcrtion,  duo  to  tJio  boj'»  carclvss  mimtal 
action,  that  thuy  iimke  11,  leads  us  to  doubt  thu  Duoeesityof 
the  relation  between  thoso  two  Bcparatcly-oxistJug  numbors 
and  the  euu  Uicy  inako  when  existing  together.  Nor  does 
failnro  from  vithi-r  cnuKC  to  nppruhciid  tho  ncccutty  of  this 
rulatioB,  maku  us  heaitatc  to  say  that  when  its  tornui  are 
dtDtiiic'tty  rcprateotod  in  thought,  its  nece^aity  will  bo  Hocn ; 
and  tliat,  apart  from  any  multipliod  experiences,  tliiit  ntwcs- 
aity  beoomcd  cognisable  when  Ktracturos  and  functions 
are  so  tar  dorelopud  that  groups  of  7  and  5  and  12  can  be 
intvUfctually  graoped. 

tliuiifestly,  then,  there  i«  a  reoognition  of  seoeSBiuy 
truths,  as  such,  which  accompanicM  mental  evolution.  Along 
with  BcqtiiririKTnt  dF  moro  complex  faculty  and  more  vivid 
imnginatioii,  there  conice  a  power  of  piircoiving  to  bo  noces- 
Ksrj  trnlhn,  wtiat  More  before  not  recognucedastmthitut  all. 
And  tlioro  are  asocuding  gradations  in  theeo  rccogiiiUons. 
A  boy  who  has  inteUigeoco  enough  to  see  that  Uiinga 
which  are  eqoal  to  tho  minu  thing  aro  equal  to  ono  another, 
utuy  be  nuablo  to  »cu  that  nitioa  which  »ro  severally  equal 
to  certain  other  ratios  that  itro  unoqoal  to  each  oUior,  are 
thomsolroa  unoqiiul ;  tliough  to  a  niore-devolopcd  mind  this 
ItBit  axiom  is  no  less  obviously  necessary  tlian  the  fmt. 

All  th!)!  wfaieh  holds  of  logical  and  mathematical  tnithn, 
1iold»,  witli  ohanpo  of  tcrmB,  of  physical  truths.  Tbcro  ore 
nceoasary  truUis  in  Pbysici  for  tho  ai>prohcnsion  of  which, 
also,  tv developed  and  disciplined  intelligence  m  required; 
and  iKjfore  such  intolligenee  arises,  not  only  may  tlierc  bo 
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fiiilure  to  npprchoDd  the  ncceesity  of  them,  but  tbere  may 
bo  vague  beliefs  in  their  contranoa.  Up  to  coinparatirely-fl 
recent  tiino):,  all  inaiikinil  were  in  tliia  state  of  iocapacity 
"with  rospecit  to  pliysiail  ftxioniK;  and  the  ituvw  of  maukiDd 
nro  80  still.  Variona  pri]>tihtr  notions  liolmy  inability  to 
form  clenr  ideas  of  forces  and  their  relationii,  or  careloM- 
nces  iu  thinking,  or  both.  KfTcct^  are  expected  without 
causes  of  fit  kinds ;  or  oSocta  extromely  disproportionate  tal 
oaases  are  looked  for ;  or  causes  aro  supposed  to  end  without  I 
effects.*  Dot  though  many  aro  incnpnblo  of  grasping  pby- 1 
sical  flxiomK,  it  no  more  foIlowM  thiit  physical  axioms  are  i 
not  knowablc  a  prim-i  by  ii  developed  intelligence,  than  it  | 
follows  that  logical  relations  are  not  oeccssitry,  bccAiiso  un-J 
developed  intellects  cannot  perceive  their  necessity. 

It  is  thus  with  tho  notions  which  have  boon  current  1 
respecting  tho  crc;ition  and  annihilation  of  Matter.  In  tbo 
firtit  place,  there  hna  been  an  habitual  confounding  of  twoi! 
rotli cal I y -different  things — disappearance  of  Matter  from 
that  place  whoio  it  was  lately  perceived,  and  passage  of 
Mutter  from  existence  into  nun-oxisteiico.  Only  when  tbero 
is  reached  a  power  of  di.'tcri  mi  nation  beyond  timt  possflued 
by  the  unciiltureil,  is  there  an  avoidance  of  the  confauon 


between  vanishing  from  the  range  of  perception,  and 
vanishing  out  of  Bpacti  altogether;  and  until  this  confnsion 
is  avoided,  tho  bolief  that  Matter  can  bo  anuihilatctl  readily 
obtains  currency.  In  the  second  place,  tho  currency  of  tliis 
belief  continues  m  lung  ha  there  i»  not  such  power  of  intro 


\ 


•  !  iiww  a  Iwly  wbo  oouttmlal  tbat  a  iIkbs  loMeil  up  tigbtly,  vnghtil       ' 
mora  tlian   wliim  loouly  foLled  up ;   oaA   who,   ondcr   tliii  belief,    bod 
Imr  tniulu  maiU  Uri;*  thtt  sbA  miuht  dlmlniuli  tbo  cfatrs*  for  fi^igbt  ! 
Anuth«r  wtMta  I  knov,  Moribw  tb«  (Mliiig  o(  lijtlitaMt  wbicb  aocompaitlfit      i 
vigour,  to  aetad  deorou*  ot  w«igbt ;  bnticvci  Ihitt  by  atoppiog  gtntly,  ihwH 
oia  [irtailaM  npoa  tbs  gronaJ  ;  tad,  vbcn  crois-iiacilLaaod,  Mtcrta  tluta  ^ 
if  plnaoil  in  ictlca.  sbo  cao  makf  brtMlf  ltj(btor  by  xn  aut  of  will  I    TMiont 
pofiulu  nntioiu  bctrny  like  lUtm  of  niin'l— ihsw,  in  tbo  an<UiirlptiD«i],  nieli 
ftublllty  to  tans  idea*  of  toran  Kiui  tbaif  r<jlstiiiii%  nr  inoh  nsikonsMt  la 
thinking,  or  b<>th,  u  inc*|>a>.-iui(a  tbcm  fur  j^atping  physio>]  ation*,  u^l 
nukca  theni  lurtniir  uniuurtiua  ilelusiuiui  respecting  phytic*!  ntliotM 


TBK   INDKSTBUCnStLITV  OV   3IA1TEB, 


177 


spociioi)  tliftt  it  can  ho  socn  wbnt  happens  n-ken  tlio  attempt 
id  uindn  to  aiiuiliilnte  3kbkttcr  in  thought.  But  when,  during 
mcntnl  evolution,  tlio  v»gu»  iJciu  arising  ia  a  norvouK 
atruotare  imperfectly  organiiiod,  are  rcplitccd  hy  thu  clear 
ideoa  arising  in  a  detinite  ncrrous  structure;  tliis  dolinito 
atructarc,  mouKlod  by  experience  into  corroBpondence  with 
vxtomal  phcnomi'ma,  malcos  neccisvary  in  thought  tlio  rola- 
tions  unsworing  to  nhsoluto  uniformittci.H  in  things,  Uuncc, 
among  others,  the  couocpliou  of  tlio  ludc^CructibiUty  of 
Matter. 

For  c«rofal  self-nnidynis  shows  tliiti  to  ho  n  iLitum  of 
mnKotonmoM.  Conooivo  the  space  before  yon  to  bo  cleared 
of  ull  bodiea  sare  ono.  Now  imagine  the  rcmainiog  one  not 
to  be  remored  from  its  place,  but  to  Upao  into  nothing 
while  standing  in  that  place.  You  fail,  llie  space  which 
was  solid  you  cannot  concoivo  becoming  empty,  save  by 
transfer  of  thftt  which  mado  it  notid.  What 

is  tormod  the  ultimate  incoinprcssibility  of  Matter,  is  an 
admitted  law  of  thought.  Uowovor  Hmull  the  bulk  to 
wbieh  wo  conceive  a  piece  of  matter  reduced,  it  is  impos- 
sible to  oouoeire  it  reduced  into  nothing.  While  we  can 
ropreaont  to  oursolres  the  parts  of  the  matter  as  approxi- 
mated, we  cannot  rcprosont  to  ourselves  the  quantity  of 
matter  as  inado  less.  To  do  this  would  be  to.  imagine  some 
of  the  constituent  parts  compressed  into  nothing;  which 
is  no  nioro  pos«iblo  tbau  to  imngine  compression  of  the 
whole   into  nothing.  Oiir  inability   to  conceive 

Matter  bocoming  nun-ciciHtvnt,  in  immediately  consequent 
on  tlitf  nature  of  thought.  Thought  consists  in  the  c«tabltali- 
iitont  of  relations.  Hiere  can  bo  no  relation  established, 
and  therefore  no  tlionght  framed,  when  ono  of  tho  related 
terms  is  absent  from  consciousuof!'.  Hence  it  is  impomiblo 
to  think  of  something  becoming  notliing,  for  the  some 
re&Bon  that  it  is  impos»ililo  to  thiuk  of  nothing  becoming 
something — the  reation,  ivamcly,  that  nothing  cannot  beeomo 
an  object  of  con^ioasucea.     Tho  annilulntion  of  Jklultvr 
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iti   untbinkabld  for  tlio  same  roasoa  that  iho  creation  of 
Matter  is  unthiukablo. 

It  ratut  bo  mliloil  Lliiit  uo  cxpcTiDiuatul  Tcrillontion  of  iki 
truth  thnt  Muttur  m  indent  ructiblv,  i»  poflftiblo  without  i 
tacit  Msamptioa  of  it.  I'''or  itli  stioh  vcrificittioa  tiiiplii4 
weighing,  find  weighing  imptioa  thiit  tho  mnttor  forming 
tUo  weight  rcnmius  tho  aamo.  In  other  words,  tho  proof 
thxit  certain  matter  dealt  with  in  cc-rluin  ways  is  nnchangod 
in  qttantity,  depends  on  tho  assumption  that  oUiur  matter, 
oUiurwiKU  dciU  with,  is  uuofaiuiged  iu  qurintity. 

§  5-k  That,  however,  which  it  most  concoms  ua  ]ior« 
to  observe,  is  tho  nature  of  tho  porcuptions  hy  which  the 
pormimuucu  of  Miitttrr  in  perpottuilly  ilhistnitcd  to  us. 
Those  perceptions,  under  all  their  forms,  amount  ximply  to 
this — that  tho  /oroe  which  a  given  quantity  of  matter  exor- 
cises, rORiains  always  tho  samo.  This  is  tho  proof  on  which 
common  sense  ami  exact  sclenAc  aliku  ruly.  When, 

for  ouunpic,  an  object  known  to  havu  cxi»t«d  jenra  sinco  is 
sud  to  exist  still,  by  one  who  yesterday  eiaw  it,  his  aasertioD 
amounts  to  this — tliat  an  object  which  in  past  time 
wrought  on  hii  coDMciousncss  a  certain  group  of  cJiangos, 
Btili  exists,  because  a  like  group  of  changes  luut  boon  ngoin 
wrought  ou  hjs  couaciouancsfa :  the  continuance  of  thejiowcr 
thus  to  impress  him,  ho  holds  to  prove  tlie  oontinoaaoe  of 
tho  object.  Even  more  clearly  do  wo  seo  that  forco  n  our 
ultimate  mcii.'iure  of  Matter,  in  those  casea  where  tho  shapQ 
of  the  Mailer  him  been  cliaiiged.  A  piecu  of  goht  given  to 
an  artisan  to  be  workinl  into  an  oruauient,  aud  which  whon 
hroiighl  hack  appears  to  bo  letts,  ia  plIM^<d  in  tho  scales; 
and  if  it  balances  a  much  smaller  weight  than  it  tlid  in  its 
rough  state,  wo  infer  that  much  baa  been  lost  either  in 
ninDi|)ulation  or  by  direct  abstraction.  Hero  tho  obvious 
poi^tnliile  is,  that  tho  quantity  of  Matter  is  finally  de- 
terminable by  Uio  quantity  of  gmvitativo  forco  it  mant- 
Usttt.  And  this  id  the  kind  uf  evidence  cu  whicli 
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Scicuce  boBea  ita  alleged  inductitiD  lliat  flatter  i«  in- 
destnictiblo.  Whouovor  a  piece  of  subsUiuce  lately  viaiblo 
bhiI  toiigibU'-,  lins  bvcii  reduced  to  an  invisible,  intangible 
EUt«,  bat  is  proTcd  by  iho  weight  of  tho  gas  into  irliicli 
it  iuu  been  transformed  lo  bo  Htill  existing;  the  Sfisomp* 
tion  lit  Uuit,  though  otherwiHu  insensible  to  as,  tho  amount 
of  matter  ia  the  tuimc  if  it  still  ttMidx  towards  the  Eartli 
with  the  Bame  force.  Similarly,  every  oaso  ia  which  tho 
weight  of  an  elomeDt  present  iu  combiofttion  is  inferred 
from  tho  known  weight  of  another  element  whicJi  it 
neutralizes,  is  ft  eoso  in  which  tbo  quantity  of  matter  is 
expressed  in  terms  of  tho  quantity  ef  chemical  force  it 
exerts ;  and  in  which  this  Rpecifio  chemical  force  ia  awumed 
to  be  the  correlative  of  a  specific  gravitativo  force. 

Tlini,  then,  by  the  Indestructibility  of  Matter,  we  really 
mean  tho  indc«truolil>ility  of  thc/yrfu  with  which  Matter 
affect«  at.  As  we  become  conxciouH  of  Matter  only  through 
tlkat  resistance  which  it  opposes  to  our  i:iufLciilHr  energy,  so 
do  wo  become  conscious  of  the  permanence  of  Matter  onTy 
tliroHgh  the  pemianenco  of  this  resistance;  eitlicr  as  im- 
modistely  or  ns  mediately  proved  to  iim.  And  tlijit  truth  is 
made  mftnifosl  not  only  by  unalytiis  of  tho  a  }>'>tUTiori 
cognition,  but  equally  so  by  analysis  of  the  a  priori  one.* 

*  List  lio  ili-iulJ  not  lian  olMcrrcd  It,  tW  reodrr  miut  fco  wnniiid  llukt  tlio 
tcmui  '■  i  priari  tnttli "  wi'l  "  iiocttunry  (rutli."  u  uH«l  in  lliin  wort,  ue  to  b« 
inCrr|in-l«il  not  ia  Uie  oU  ai'iiao.  m  im|i1jriiijz  cn^ijnitioni  vrlinUy  inilvpcndinit 
ot  *ipar\ear<a,  but  w  implying  cngnitioiiu  ttiut  liuvc  been  miiUml  organle 
I17  IiDnwnu  accuinulationi  nf  sipcrlducca,  rtoi-iviil  [larllj  hj  the  indirfdoul, 
but  mitiiiU  bj  nil  Hncwtral  iiiilWiilniilt  wliOM  aotrooi  *)it«iiu  li#  inlipriu.  On 
nfirrin^  to  Uio  FtineipU*  <tf  Fiy^holosy  (M  436 — 133),  It  wiil  hr  Mvn  that 
Uw  wamnt  *Ue^  brMia  ot  thcw  irrovemlilc  ultiiiul«  conviirlioiu  U  tlut, 
00  the  bypotlM^  of  BralotinD,  It  fopreMnti  ui  iniinraiumlily-grciitirr  aecnniv. 
UtiuD  or  npwioucM  Uun  can  Im  anitulrtil  bjr  iiny  (login  iaiUi-ldiuL 


CHAPTER  V. 
TUB  OOKTJNUITV  OF  SIOTIOS. 

§  66.  AsOTHBR  general  truth  of  the  same  order  with  tlio 
fbrvgoing,  must  hero  ho  spociiied.  Like  the  Indestractiiiility 
of  Matter,  Uie  Conlinaity  of  Motion,  or,  more  Btrietly,  of 
that  something  which  ha«  Motion  for  ooo  of  its  seusibte 
forms,  w  n  prupositiou  on  the  truth  of  which  depencb  tha 
possibility  of  exact  Scienco,  and  therefore  o£  a  Philosophy 
which  unifies  the  results  of  exact  Sciouco.  Motions,  viaiblo 
tta<l  invisible,  of  mossos  and  of  molecules,  form  the  larger 
half  of  the  phenomena  to  ho  iutorprutcil ;  »nd  if  such 
motions  might  either  proceed  from  nothing  or  lapse  iato 
aotliing,  there  could  be  no  Hcieutific  interpretation  of  them. 

This  second  fuudamentul  truth,  like  tho  Unit,  is  by  no 
means  Kelf-i;vident  to  primitive  men  or  to  tho  uncultnrcd 
iimong  ourselves.  C'oiitnirini>^e,  to  undeveloped  minds  the 
opposite  eeoms  Hclf-cvident.  The  fiwts  th»t  n.  wtono  thrown 
up  Boon  loses  ita  ascending  motion,  and  tluil  afti^r  llio  blow 
it»  full  gives  to  the  Karth,  it  reniaina  (luiuKcont,  apparently 
prove  that  the  principle  of  activity*  which  the  stone  niani* 
fi-atetl  may  diMtpjienr  absolutely.  Accepting,  without  criti- 
cism, the  dicta  of  unaided  perception,  to  tho  effect  that^ 
adjacent  objecta  put  in  metiou  soon  return  to  rest,  ult  meii| 
onco  boliered,  and  most  believe  still,  tliat  motion  can  poM 
into  nothing;  and  ordintirily  docs  so  pass.  But 

the  establiHhment  of  certain  fuct«  having  an  opposite  impli- 

*  Tbroiij^ut  Ihi*  Cliiipl«r  I  luo  llii*  plinxv  not  wiUi  mj  m<iUiflhjfiial 


1 


THB  ODilTiXVITV  Of  HOTIOH. 


181 


^. 


cution,  lod  to  inquiries  wliick  Lu7e  grmluiill^  proved  tIii>!io 
appearuDCCs  to  bit  illusire.  The  diacovcry  ihat  tlie  pUuiDts 
rovolro  rouiiil  the  San  with  undiiuiiiishiug  speed,  raieed 
^>e  Buspiciou  Unit  a  moving  body,  when  not  intorforod  with, 
go  OQ  tor  CTLT  withoat  obangc  of  velocity  ;  and  sng- 
f^-sk-d  thu  question  wlielltcr  lKidie.i  which  loso  their  motion, 
<}u  nut  at  the  eamo  time  commaiiicate  as  much  inotiun  lo 
other  bodice.  It  was  a  familiar  fact  that  a  stone  would 
gUdo  furthw  ovvr  a  smooth  surfacp,  such  as  ice,  presenting 
no  nnall  objvols  to  which  it  could  part  with  its  motion  by 
iwUiition,  than  over  a  Hui-faco  iitrown  with  such  Mnall  oi)ji>cts ; 
and  that  a  projectile  would  travel  a  far  gi-catcr  di^UuiOD 
through  a  rare  medium  like  air,  than  through  a  donae 
medium  like  water.  Thas  tho  primitive  notion  that  moving 
Iwdies  hod  an  inherent  tendency  to  lose  their  motion  and 
finally  Ktop — a  notion  of  which  tho  Greolu  did  not  got  rid, 
but  which  lasted  till  thd  time  of  Galileo — began  to  give  way. 
It  was  further  dbakcn  by  such  experimcuta  as  tJioso  of 
Hooko,  whicli  proved  that  tho  spinning  of  a  top  continues 
long  in  proportion  as  it  is  proreutud  from  communicating 
motion  to  surrounding  matter. 

Tu  explain  HpeoiBcidly  how  modern  physicists  interpret 
I  di.iM])p«ni-iin«os  aud  diminutions  of  visible  motion,  would 
require  moro  knowlodgo  than  I  posftiss  aud  more  space  tlian 
1  can  spare.  Hero  it  niuxt  KuiRcu  to  state,  genoi-ally,  that 
Iho  molar  motion  which  (UNappoar!i  whi-n  a  bell  is  struclc  bjr 
il^t  clapper,  reappears  in  the  belt's  vibrationit  acid  in  tho 
waves  of  air  they  produce ;  that  when  a  moving  niosa  is 
Hto])ped  by  coming  against  a  mass  that  is  immoveable,  the 
motion  which  does  not  rcaiipoar  in  sound  reappears  as  mole* 
ctdar  motion  ;  tuid  that,  similarly,  when  bodio-t  rub  against 
DUO  anotlicr,  tho  motion  lost  by  friction  is  gained  in  the 
motion  of  molecnles,  Uut  ono  anpcct  of  this  general  truth, 
as  it  is  displayed  to  us  in  the  motions  of  masses,  we  must 
carefully  cntvuipbito ;  for  olherv>'isu  tho  doctrine  of  tho 
Continuity  of  Uution  will  be  enlirnly  mtsuppnihende^l. 
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$  .'iij.  A-s  exjT&iSKl  by  Nowton,  tbo  6ret  I;iw  nf  moUon  i* 
that  "  ovory  b-)Jy  miist  porsovoro  in  it«  «Uto  of  rest,  »ir  o( 
uoifDnii  motion  in  n  htniij^ht  line,  uiiIvms  it  Iw  cninpollcd  U> 
clmn{r(.>  tlitil  Jitato  by  fyrncs  improascd  upon  it." 

WiUi  tliis  truth  muy  bo  associated  tbc  truth  that  a  body 
(Jescribing  a  circular  orbit  round  a  oontro  which  dctnitis  ii 
by  a  tractive  force,  moros  in  that  orbit  vfiUi  Hnditni»i«lic4 
Telocity. 

The  first  of  Uicso  abittmot  troths  is  never  realized  in  the 
concrete,  and  tho  second  of  them  is  but  approxitnutely 
realised.  Uniform  motion  in  a  etmij^ht  lino,  implicH  tho 
I  ftlwenco  of  n  rosisting  medium ;  ami  it  further  implios  the 
abflonoo  of  forces,  gravitative  or  other,  oxfrcised  by  neigh- 
bouring masses :  conditions  never  fulfilled.  8n,  too,  tho 
maintenance  of  a  circular  orbit  hy  any  celestial  body,  im- 
plies both  that  there  are  uo  perturbing  bodies,  and  that  tbero 
is  a  certain  exact  ndjafitment  between  its  velocity  and  tho 
tnwtivo  force  of  it«  primiiry:  ncitlier  requirement  over 
being  conformed  to.  In  nil  actual  orbits,  sensibly  elliptical 
as  they  are,  the  velocity  is  sensibly  variable.  And  along 
with  gronl  eccentricity  there  goes  great  variation. 

To  tho  case  of  ccle:stial  bodies  which,  moving  in  eccentric 
nrbit",  diHphiy  at  one  time  little  motion  and  at  another 
mnch  motion,  may  bo  joined  tho  case  of  the  pendulum. 
With  epoed  nuw  iucreasiug  ami  now  decreasing,  tie  i>en- 
dulum  aJtonuitCHi  between  extremes  at  which  motion  ocoses. 

How  shall  wo  so  conceivo  thoao  allied  phenouieiw  i\n  to 
csprosB  rightly  the  truth  common  to  them  f  llie  firat  hiw 
of  motion,  nowhere  literally  fultillod,  is  yet,  in  a  «.>Dse, 
iinpliod  by  thcsw  facta  which  seem  at  varioiivo  with  it. 
Though  iu  It  circular  orbit  tho  direction  of  the  motion  i» 
continually  l>eing  cluingcd,  yet  the  velocity  remains  on- 
changeil.  Though  iu  an  elliptical  orbit  Ihoro  is  now 
kooelemtiou  and  now  retardation,  yet  the  ^vorago  8p«od  is 
coiutaut  through  eucccasivo  revolutions.  Though  the  pern- 
dutiuu  oomm  to  a  momentary  rest  at  the   end   of  oooh 
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swing,  and  ihcn  begins  a  rOTCrao  motion ;  yot  tho  oficilb- 
tion,  oonsidcrcd  oa  a  wliolo,  is  continnoaa :  friction  and 
■tiinoAplioric  rcoistauco  bcin^  nbsont,  tUis  iLltonuLliou  of 
BtateR  will  go  on  for  ever. 

Wluit,  then,  do  tlicno  cnsM  ehow  iia  in  common?  That 
which  viaioD  familiarizes  us  with  in  Motion,  and  that  whith 
has  thus  boon  made  the  domiuimt  clement  in  our  concvptiun 
of  Motion,  is  not  tho  clement  of  which  wo  can  allege  con- 
tinnitj.  ]f  we  regard  Motion  simply  as  change  of  place  j 
then  the  pendulum  ithows  ua  both  timt  the  rate  of  litis 
dinngo  may  vary  from  instant  to  instant,  and  that,  ccoaiug 
»t  intcrralji,  it  may  be  afresh  initiatod. 

But  if  wliat  wc  maj  call  tho  tranatation-cloment  in  Motion 
ia  not  continuous,  what  is  cuutinunu^  F  If,  watching  like 
Galileo  a  swinging  chandelier,  we  observe,  not  its  iao- 
chronism,  but  the  recurriu;;  reversal  of  its  swing,  wo  uro 
improwod  with  tlio  fact  that  though,  at  the  ciid  of  each 
swing,  the  tnuiHlation  through  space  coosca,  yet  tlioro  ia 
something  which  does  not  ccaw ;  for  tho  trunslation  rcoom- 
moQOCS  ia  the  opposito  direction.  And  on  rcinvmbering 
that  when  a  violent  pu-th  waa  given  to  the  riiandvlier  it 
de«cribv<i  a  Urger  arc,  and  was  a  longer  time  before  Uio 
rosistanco  of  the  air  destroyed  its  OBcillations,  we  aro 
shown  that  what  continues  to  exist  during  these  oscilla- 
tioQs  is  some  corrclntiro  of  tho  muscular  effort  which  put 
the  cliandclier  in  motion.  Tlic  truth  forced  on  our  nttontion 
y  tlxiso  facts  and  inferences,  is  that  translation  through 
is  not  itself  an  cxiatenef! ;  and  that  henco  the  cessation 
of  Motioa,  concidcred  simply  as  translation,  is  not  the  cessa- 
tion of  sn  existvncc,  but  is  the  cessation  of  a  certain  styn  of 
an  exi*i«n« — a  sign  occurring  under  certain  conditions. 

StJll  there  romaius  a  difficulty.  If  that  element  in  tho 
ihandelier's  motion  of  which  alono  we  cnn  allege  continuity, 
is  the  correlative  of  the  tnuHculiir  eflort  which  moved  tlie 
obandelier,  what  becomes  of  this  element  at  either  extreino 
of  the  oscillation  ?    Arrest  the  chnadclior  in  the  middle  of 
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its  Ewing,  no<l  it  giviM  a  blow  to  tlie  hand — exhibits  some 
principle  of  activity  siicb  as  muscular  effort  cun  give.  But 
toucli  it  at  cither  turoing  point,  ami  it  diHpliiys  no  hucIi 
principle  of  activity.  This  boK  dJaappoared  jtuit  as  mnoli 
B»  the  tnmsijition  tUrougU  npaoe  has  diaa])peare(I.  llow, 
thea,  cau  it  be  alleged  tlial  though  tho  Motion  tlirongh 
spctoe  ia  not  continuous,  the  principle  of  activity  impltud 
by  tlio  Motion  is  continuous  ? 

Unquoiitionnbly  tlio  fiicts  show  that  the  principle  of 
activity  coiitinuoa  to  exist  under  »ome  form.  \Vlioa  not 
pcrccptihlu  it  miiat  bo  latent.  How  is  it  latent  f  A  duo 
to  tho  itRi^vrtfr  is  gained  on  observing  that  thoiigli  tho 
cluindclii'ir  when  seized  at  the  turning  point  of  its  swing, 
gives  no  impact  in  the  direction  of  its  late  movement,  it 
forthwith  begins  to  pull  in  the  opposite  direction;  and 
OQ  observing,  further,  that  its  pull  is  great  when  the 
swing  has  been  mndo  cxtcnnivo  by  a  violent  poxh.  Honco 
the  loss  of  visible  activity  at  tho  highest  point  of  the 
upward  motion,  is  accompanied  by  the  prodactioa  of  an 
invisible  activity  which  generates  tho  subitequont  motion 
downwards.-  To  conoeivo  tliis  latent  activity  gained  oa 
an  existence  ctjual  to  tho  perceptible  activity  lost,  is  not 
cosy  J  but  wo  may  help  ourselves  so  to  conceive  it  by  con- 
sidering cases  of  another  class. 


I 
I 


^  &7.  When  one  who  pushes  against  a  door  that  has  stuck 
^t,  produces  by  gn^at  olTort  no  motion,  but  eventually  by 
a  little  greater  effort  burets  llie  door  open,  swinging  it  bock 
against  tho  wall  and  tumbling  headlong  into  the  room;  he 
has  evidence  that  a  certuia  muscular  struiu  which  did  not 
prodaoo  triLUslatioa  of  matter  through  space,  was  yet  equiva- 
lent to  a  certain  amount  of  such  translation.  Again,  when 
a  railway-portor  grodtiaHy  stops  a  detached  carriage  by 
pulling  at  tho  buffer,  he  shows  us  that  (supposing  friction, 
etc.,  abitent}  the  i-tgwly-diniimshed  motion  of  the  earrings 
over  a  certain  space,  is  the  cqiiivalcot  of  the  constant  back- 
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wnrJ  Htmin  put  upoD  tbo  cu-nugo  wliilo  it  Ja  tniTclling 
through  that  spnco.  Carrying  witli  ua  Uio  conception 
tbus  rcachctl,  wo  will  now  consider  a  cose  which  makes 
it  moru  duGnito. 

'VVlica  cued  m  «  playtliiiij;  I17  bojA,  ft  bull  fn-ttcnud  to 
the  end  of  an  india-rubber  string  yivlda  it  cUtir  i<l<!a  of 
tho  corrobttioa  bclwocn  perceptible  activity  and  latent  ao- 
tiritjr.  If,  retaining  ono  ond  of  tho  string,  a  boy  throws  the 
bull  from  him  horixontally,  it«  motion  is  rcHiittcd  by  tho 
increasing  slraiu  on  the  string;  and  tho  otring,  strctcbud 
more  and  more  as  the  ball  recedes,  presently  brings  it  to 
rest.  Whoro  now  exist«  the  principle  of  activity  which 
the  moving  hull  dieplayod  F  It  oxuiU  in  the  strained  thread 
ol  india-ruhbcr.  Under  what  form  of  changed  molo- 
onUr  aUito  it  exists  wo  need  not  aiik.  It  sutEce-a  that  tho 
'atriog  is  the  seat  of  a  tension  generated  by  tlio  motion  <>f  thu 
ball,  and  equivalent  to  it.  When  the  ball  has  been  arrested, 
thu  istrotchod  string  bcgino  to  gcncrnto  in  it  an  opposite  mo- 
tion ;  nod  continues  to  ucocU-nilo  that  motion  until  the  bull 
comos  book  to  the  point  at  which  tho  stretching  of  the 
string  commenced— «  point  at  which,  bnt  for  losa  by  atmoa- 
phoric  resistoQCo  and  molecular  redistribution,  its  velocity 
would  bo  oqoid  to  the  original  velocity.  Iferu  tlie  truth  that 
I  tho  principle  of  activity,  allcruating  bolwooa  visible  and 
I  invisiblo  modes,  does  uot  cease  to  exist  when  the  transh^tion 
I  throngh  space  ceasea  to  exist,  is  readily  comprehensible  t 
^■•nd  it  becomes  oa*y  to  nndeistand  tho  corollary  that  at  each 
^H<point  in  the  path  of  the  ball,  the  (]tiiintity  of  it.*  pcrcvptiblo 
^■•otivity,  ptua  the  quantity  which  is  latent  in  the  stretched 
^Bttring,  yield  a  constant  sum, 
^V  Aided  by  ihis  illustration  we  can,  in  a  general  way,  con- 
ceive what  happens  between  bodies  connected  with  one 
another,  not  by  a  stretched  string,  bat  by  a  traction  oxcr> 
ci«ed  Ihroogb  what  seems  empty  spaoe.  It  matters  not 
to  onr  genera)  conception  that  the  intenxity  of  this  trac- 
tion varioB  in   n   totoUy -different   manner:   dccrcn^iug  as 


Uio  »qn«x)  of  llio  distanco  incrcasos,  Imt  being  prao- 
Ucitll;  constant  for  toirustriul  dislanocs.  ThcHc  diflcrenoea 
being  rccogiiixctl,  tkttra  is  ncrorUieliMtfl  to  bo  recognized 
n  truth  (xiuimon  to  botb  casea.  Tbo  wcigbt  oi  twmo- 
thing  bcld  in  tho  hnnd  bLotts  iLat  there  exists  bctncon 
ono  body  in  Fpaco  iind  another,  n  strain :  tliis  downward 
pull,  ftitcribed  to  gravity,  nlTucttt  thu  hnnd  as  it  might  ba 
alfeoted  by  a  stretched  cloetio  string.  Uenoe,  when  a  body 
projected  upwards  and  gradually  retarded  by  gravity,  finally 
stops,  wo  must  regard  the  principle  of  activity  manifosted 
during  it»  upward  motion  but  disappoaring  nt  its  tuming- 
point,  ns  baring  become  latent  in  the  jstraiii  between  it  nnd 
the  Earth — a  strain  of  which  the  qnaotity  is  to  be  con- 
ooivcd  OS  the  product  of  its  intenBtly  and  the  distanoo 
throiigli  which  it  acts.  Ciurying  a  step  further  our  iUos- 
trntioii  of  the  Htrelched  string,  will  elucidate  this.  To 
simolute  the  action  of  gravity  at  terrestrial  distances,  let 
ns  imagine  that  when  the  attached  moving  body  has 
Btretobcd  thu  clastic  string  to  its  limit,  Ray  at  the  dlstanco 
of  ten  feet,  ft  second  like  string  could  instantly  bo  tied  to 
the  end  of  tlio  first  and  to  the  body,  which,  continuing 
its  course,  stretched  this  second  string  to  an  cqnal  length, 
and  80  on  with  a  Kuccession  of  such  strings,  till  tlio  body 
«M  arrested.  Then,  manifestly,  the  quantity  of  the  prin-j 
ciple  of  activity  which  the  moving  body  had  displayed, 
but  which  hiw  now  becouio  lat«ut  in  tho  Hcrioa  of  stretched 
strings,  is  measured  by  tJio  number  of  itiich  strings  simi- 
larly atrotched — tho  number  of  feet  through  which  Qua 
constant  strain  has  been  cucountcrod,  and  over  xehith  «C ' 
flillattentU.  Now  though  wo  cannot  concoivD  tho  tractive' 
force  of  gravity  to  l»e  exercised  in  a  like  way — Uiough 
the  gravitative  action,  utterly  unknown  in  nature,  is  pro- 
bftbly  a  rf*<tltant  of  actions  pervading  the  ethereal  medium; 
yet  the  aboro  analogy  suggests  the  belief  that  tho  pna- 
dplo  of  activity  in  a  raoring  body  arrested  by  gmvity, 
not  ceoeod  to  exist,  but  has  beoomo  so  much  impor- 
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wptiblo  or  latent  octiritj^Jn  the  modinm  occupying  spaoe, 
«ud  that  when  the  body  fallx,  Uiih  is  rv-tntiutformod  iiito 
its  eqaiTobDt  of  porccptiblo  activity.  If  w©  coQoeive  the 
process  1^  all,  wc  iniiHl  omcvivu  it  lltus :  utliorn'is«,  wo  linvo 
to  conoeiTW  that  a  power  U  changod  into  a  *pa<e-relalion, 
and  this  is  incoiiccivnhic!. 

llorp,  then,  ia  tbo  sulution  of  Iho  difficulty.  The  epace- 
elomoDt  of  Motion  in  not  in  itself  n  thing.  Changs  of  poHitioD 
is  not  an  cxistt-notr,  but  the  mnnifuittittion  of  an  oxisti'noo. 
Thin  cxi»t«tict!  may  cva»Q  to  display  il.-ntlf  oa  tnttixliittoii ;  but 
it  ain  do  so  only  by  diaplayiog  itself  aa  Btraiu,  And  thift 
principle  of  activity,  now  shown  by  translation,  now  by 
atrain,  and  often  by  tho  two  togochor,  'm  alone  that  which 
in  Motion  wc  can  call  contiuuoitK. 


» 


§  58.  Wiuit  in  thia  principle  of  activity  T  ViMion  gives 
ua  no  idea  of  it.  If  by  a  niirrnr  wo  cast  tho  image  of 
an  illuminated  objoct  on  to  a  dark  wall,  and  then  snddonly 
changing  tlio  attitude  of  tlio  niirror,  niako  the  refluctt.-d 
imago  pass  from  side  to  aide,  the  image,  if  recognised  as 
fiuch,  does  not  raiae  the  thought  that  there  is  pcoscnt  in  it 
a  pnnoiplo  of  activity,  llefore  we  can  coucciro  the  prcecnoe 
of  tliia,  wo  tnoBt  regard  the  improssioa  yielded  tbrougli 
ow  eyes  a^  i-yinbolizing  something  tangiblo— something 
which  oScn  resistanoo.  Hence  tlie  principle  of  acti^'ily 
nx  known  by  sigtit,  ia  inferential :  visible  tranalation  Kug- 
gesta  by  iwsociation  the  preaetipo  of  a  principle  of  activity 
which  would  bo  appreciable  by  our  skin  and  muscW8  did 
wo  lay  hold  of  tho  body.  Evidently,  then,  this  principle 
of  activity  which  Klotion  ahows  as,  ia  the  objective  corro- 
luto  of  our  aubjectivo  aonso  of  effort.  By  pushing  and  pull- 
ing, we  got  teelingB  which,  gencmlizcd  and  abHtrnctod,  yield 
our  ideas  of  reeiEtance  and  tunKiou.  Xow  diapluyed  by 
changing  position  and  now  by  nnchanging  etrain,  this  priu> 
ciple  of  activity  ia  ultimately  conceived  by  ua  under  tho 
aiugle  form  of  its  equivalent  muncolar  fSort.     So  that  tho 
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^  GO.  In  tlio  foi'ogoin;;  two  ohapLors,  man ifostat ions  of 
force  of  two  fundannHitaUy-diffcrciit  classes  havo  boea  doall 
with — llio  force  by  which  mrittor  [Icmonstratca  itsoU  to  us 
as  existing,  and  tho  torca  by  wliioli  it  deuioustrato*  itself 
to  US  OS  acting. 

Body  i.t  diAtiiifriiitiluiblc  from  spaoo  by  it«  powor  of  affect- 
ing our  Hou9(»,  and,  in  the  lost  roaort,  by  its  opposition  to 
cor  efforts.  Wo  c^n  couooivo  of  body  oaly  by  joining  in 
tlioagbt  oxtonnion  and  rcsisUtnco  :  tnkc-  awny  rosistanco,  and 
tlioro  i-onuuns  only  apace.  In  what  way  this  furco  which 
produces  8paco>occnpancy  is  coaditionod  wo  do  not  know. 

*  Soma  oxpluutinn  of  tbia  tittoM«m«D«(idru1.  lothotoit  itaeU&re^r«o 
U«  nHon*  fur  utlciK  th«  mini  "(area"  iiut«ad  of  th«  word  "auorgjr  i" 
knd  li«r«  I  mnat  any  why  I  thiuk  "  puraialaDOa  "  praCorablo  to  "  ooiiMrira- 
tion."  Si-ma  two  yanra  ngn  (lliia  w.ia  wriltoa  in  ISfll)  1  eipreascd  to  my 
ftiend  I'lot.  Iluilny.  my  iliantiif.-H'liim  with  tbo  (IhoD)  carreot  riprcoiioD — 
"  Coatemtiaa  o[  Forao  :  "  a««l|{»in^  aa  rcMon*.  lint,  that  the  «-onl  *'ciia- 
Mmitiou  "  imjiUiM  ■  oooasi'vcir  anil  an  not  of  mnisrving  ;  inrl,  pcimdiI,  that 
it  iloui  not  imi'ly  the  ctiitvnos  ut  th«  (ori^a  bcforo  the  pirticuUr  raanifoitA' 
tioa  of  it  wUi>:h  ia  coati>mplataJ.  Ah'I  t  mny  nnw  «]<!,  aa  a  fuithor  faillt, 
tlio  t4oit  aatuiDplioa  that,  without  aiimo  act  of  conBorratioD,  force  wonlil 
duutppoju'.  All  tliuae  imiilioitioui  aro  .-vt  vananos  with  thscoueaption  ta  bo 
o>nvGyoiU  In  ptaco  of  *  *  ooaj  crvat  iou  "  i^rof.  ilaxl«y  aoggoatcd /trfiif^aoe. 
Tbu  DiMta  moat  of  the  objeatioiu  ;  ami  though  it  may  bo  urscd  ogaioat  it 
that  It  doo*  not  dlnotly  imply  pr«-aii«t*nio«  of  tho  foroc  at  aoy  tUM 
nuutilaled,  yot  no  other  vonl  Isia  (auliy  in  tbia  ruapoot  can  b«  fooad.  In 
tbo  aba«aco  of  •  v>>fJ  apocially  auiouil  lit  the  purpoac,  it  aooaia  the  bast ; 
uid  M  ta-ih  1  uJiipt  it. 
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ic  mode  of  Force  which  is  i«tm1oc1  to  us  only  hy 
tion  to  our  own  powcn,  niiijr  bo  in  cHsenco  tlio  hm 
the  mode  of  forco  which  roroaU  iUolf  by  (ho  cha 
itiotos  ia  our  c>n4oUmxiiiwt.  That  tho  Kpiico  a  ^ 
pks  is  in  p«rt  dotermiaed  b;  the  degroo  of  that  nctiritj 
possoased  by  lU  tnolecaloe  which  wo  call  hml,  ia  a  familiar 
truth.  MorcoTcr,  wo  know  that  nneh  molecDlsr  ro-arrango< 
mcnt  nil  occurs  in  tho  cluuigu  of  water  iuto  ice,  is  acoom- 
panied  by  an  evolution  of  force  which  may  burst  tlio 
containing  vessel  and  giro  motion  to  tho  fragment. 
lfevcrtli«le!t«,  Ihu  forms  of  oar  cxporionoo  ohligo  us  to 
iatingaish  between  two  modes  of  forco;  the  ooe  not  n 
'irorkLT  of  change  and  tho  other  a  worker  of  change,  actool 
or  potential.  Ttiu  Srwt  of  tbcco — tho  Hpnce-oocupytog  kind 
f  forco^hit»  no  apceiilc  lutmo. 
For  Ike  second  kind  of  force,  distinguishable  aa  tli*i  by 
which  change  is  either  being  causod  or  will  be  caiuwd  if 
oountorbolnocing  furcos  nro  orurcomo,  tho  opMiflo  natoa 
w  accepted  i»  "  Energy ."  Tbat  which  in  tho  hwt  chapter 
spoken  of  as  perceptible  activity,  in  called  by  phyiieuitfl, 
"acttinl  energy";  and  tliat  which  wjm  cnltod  latent  activity, 
U  called  "potentbl  ooorgy."  While  including  the  mod* 
of  activity  shown  ia  molar  motion,  Energy  includes  ali» 
tbo  Bevcral  modes  of  activity  into  which  molar  motion  ia 

tlnutsformablc — heat,  tight,  etc.  It  ia  tho  oummon  name  fur 
0  power  sliown  alike  in  tho  moromonta  of  latmm  and 
iu  the  moveuenta  of  molecules.  To  our  i>ercejttion8  tbia 
<0ccond  kind  of  force  dilTi-ni  from  tJio  fimt  kind  as  being 
ut  intrinsic  but  extrinxic. 
In  aggn'guled  matter  as  presented  to  sight  and  tonch, 
ihis  antithesis  is,  as  above  implied,  moch  obscurvd.  Eap«- 
cially  in  a  compouml  subittaiicti,  I>uth  tbo  potential  onorgy 
locked  up  in  tho  chcmicallr-coiiilnned  mxlecules,  aad  Uw 
actual  energy  mode  p<'recptib1o  to  ua  as  heat,  oompticota 
tlio  uuiuifestations  of  iutriuaic  force  hy  the  manifostalinna 
if  extrinsic  force.     But  the  otititheHis  here  poitiully  hiddoo. 
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is  cloarlj  soon  on  reducing  the  ^ta  tu  their  lowoet  terms 
-~»  unit  of  Dintter,  or  atum,  and  lis  motion.  Thu  force  by 
wliich  it  exists  i*  jmsrivc  but  indryrnilrnt ;  while  tlio  forco 
hy  which  it  inuvcfl  is  arlive  but  li^jwntlitU  on  its  past 
sud  i>ro90[it  rchttions  to  other  atoms.  These  two  cannot  fl 
bo  identified  in  onr  thoaglits.  For  aa  it  ix  imposeiblo  bo  ^ 
think  of  motion  withoat  sumethiu);  llutt  roorux;  so  it  ia 
inipoKNible  to  tliink  of  energy  without  something  posaos»> 
ing  the  energy. 

Wliilo  recognizing  this  fnndaniental  distinction  between 
that  inlrimic  force  by  vhich  body  manifests  iteelf  u 
occupying  spoco,  and  thiit  rxlrin*it:  foroo  distinguiithod  M 
energy ;  I  here  treitt  of  them  together  aa  being  alike  per* 
sistent.  And  I  thus  treat  of  them  to^tber  partly  Cor  the 
reason  that,  in  our  conwiousuou  of  them,  there  is  thu  sumo 
e^eutiul  elemeut.  The  sense  of  effort  is  our  subjectiTo 
Rjnnbol  for  objective  forco  in  general,  passive  and  active,  m 
Power  of  neutraliEing  that  which  we  know  a»  our  own  ■ 
muscular  strain,  is  the  ultimate  olomeut  in  our  ides  of  body 
iw  distinguished  from  ispnco ;  and  any  energy  which  wo  cnn  f 
give  to  body,  or  rfoeive  from  it,  is  thought  of  as  equal  to  a 
ccrtiun  amount  of  muscular  strain.  The  two  conscioua- 
ncssMi  differ  essentially  in  this,  tliat  the  feeling  of  effort 
oomuou  to  the  two  in  in  the  la<<t  case  jtijued  with  conadous- 
DOes  of  cfaongo  of  position,  but  iu  the  first  ease  is  not.* 

^erc  is,  however,  a  further  and  more  important  mnaon 

*  la  rttp««t  tu  tlic  funilaTDCnUl  iliHinclinn  hor*  nsdo  botwodo  tliaqiM*- 
occvpying  kind  ot  force,  and  tlii*  kind  of  furou  ahowD  by  nuious  taode*  of 
■eCirity,  I  >m,  u  ia  ttio  lut  cbnptcr.  at  uvm  with  BOma  of  my  •siootiGo 
(rtcnda.  Tbey  do  not  admit  tluit  the  coD«]>tios  of  force  it  innilred  iu  tba 
ooDNption  ot  ■  unit  of  matter.  From  tho  jiiycbolagi.;*)  point  of  titvr,  bow- 
•nr,  MMt«r,  in  kll  Si*  [irojitrtlai,  !i  th«  unknown  cftuio  of  tho  mom^oos  it 
pmlvoM  in  ui ;  ot  wLioh  th«  ono  wbiab  Tcmaina  wben  mil  the  olbcta  tin 
abMnt,  U  raiiatMM  to  «nr  •ITort*~»  rvaiitanca  we  uv  obligad  to  ajmboliw 
W  Iha  •qninleal  ot  th«  idukidIu  tote*  it  opyoam.  In  itoa^niug  &  unit  ot 
nutter  wo  miy  not  igoort  thi'  vymbol,  by  wbiob  oIodo  a  unit  ot  niMtor  luui 
bo  figured  in  tbouj;he  ta  m  PxiBkooa.  It  \a  not  illowable  to  iprkk  u 
tboDgb  Ibora  remained  a  coaocpUon  ol  an  exiiteuco  wboa  Ui»t  wiiM|>ii«a 
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For  hen  donling  with  lid  truth  tlmt  Porvc  onJer  each  of 
IIio«o  fonns  pcntiHtM.     We  linro  lo  examine  ita  irurratit. 

^61.  At  tlie  risk  of  trying  the  rcndcr'K  patience,  wo  most 
rfcoTutitlcT  tho  reasoning  through  which  the  indcatmctibiliiy 
of  Mikttur  anil  Iho  contiiiuitir  of  Motion  arc  estaliliflhcil,  that 
wo  may  ace  how  im)>ossiblo  it  U  to  ftirivo  by  pnrullct 
rwinoning  at  the  Persistence  of  Force. 

In  111!  Uireo  cwcit  iho  ([uostion  is  ono  of  qtuintity :— dooa 
e  Mntt4-r,  or  Motion,  or  Force,  ever  dirainitili  in  qauntity? 
QuantitAtive  science  impHes  meaauroment ;  aud  mcosurc- 
ininit  implies  n  nnit  of  mcnearc.  Tho  unibi  of  measure 
front  which  all  olhpni  ot  any  cxuctncAK  arc  derived,  nro  nnita 
of  lioear  extension.  Our  units  of  linear  cxteiinioii  arc  Uio 
lengtlia  of  mAasea  of  matter,  or  tho  spaces  between  marks 
nudo  on  Uio  mAaw* ;  and  wo  n#suino  thc«o  li^f^hs,  or  thew 
vpaCM  between  markfl,  to  remain  unchanged  wliile  Ihu 
temperature  is  nnchanged,  From  tho  standard-mcasure 
preserved  at  Westminster,  are  derived  tho  moamires  for 
trigonometrical  surreys,  for  goodusy,  the  mcoauromont  of 
torroRtrial  arc»,  and  the  rale  illations  of  astronomical  dis- 
taacCfl,  diniORHiouH,  etc.,  luid  thcretoro  for  Aatronomy  at 
largo.  Wero  these  nnits  of  length,  original  and  derived, 
irregularly  variable,  there  could  bo  no  celestial  dynamics ; 
nor  any  of  that  vorilication  yi<?ltli.'d  by  it  of  the  <:c)n!it«ncy 
of  the  oelcxtiid  mn«H>«  or  of  their  onorgica.  Hence,  por- 
H^netence  of  (Ito  apoeo-occupying  species  of  force  cannot 
^Bd  proved;  for  the  reason  that  it  is  tacitly  ossamed  in 
^Brcry  erporiment  or  obeervittion  by  which  it  is  proponed 
^to  prove  it,  Tlio  like  holds  of  tho  force  distin- 

guished as  e»erg\',     The  endeavour  to   e-atablish   this  by 
measurement,  takes  for  granted  both  the  persistence  of  tlw 

hu  lincB  avis<er>t«d — deprived  at  Ibe  tliiDcnl  «{  tIioii|;bt  hj  whirh  it  ia 
diitioguiihod  bom  emply  ip»e«.     Divcit  the  oonocivixl  anit  ot  mutef  of  tba 
DbjcctiTo  comUte  lo  our  tabji^tivD  mmo  ot  tlT-•^^  and  Iha  cnlira  hlirlc  of 
deal  tnsooptlolM  iliMppdn. 
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iatrinHlc  forco  by  wliicb  body  manifests  itsvU  u  oxuting 
anil  tlio  porsistcnco  of  tho  oxtrinsio  force  by  which 
budy  acU.  For  it  it  from  tluiso  oqaal  onitx  of  linmr 
cxtiiusiou,  tliroLigh  Uio  modiuiD  of  the  vqanl-uispd 
luTcr  or  scales,  tlmt  wc  derive  our  efjiial  units  of  weight, 
or  graviUitiro  force;  nnd  ouly  hj  inwDa  of  those  can  wo 
malcv  tliotto  qunut.itntive  oonipariitons  by  which  tho  truths  of 
exact  science  aro  roacheil.  Tliroiighont  tho  inTwtigations 
leading  the  chemist  to  tho  conclusion  that  of  tho  carbon 
which  has  disappeared  during  combustion,  no  portion  hut 
been  lost,  what  is  bin  rcpc*to<Jly -assigned  proof?  lliat 
ulTorded  by  tho  scales.  In  what  terms  is  the  verdict  of  th« 
scales  given  f  la  graiiis — in  units  of  weight— in  oniU  of 
gravitntivo  forco.  And  ivhat  is  the  total  content  of  tbe 
verdict  f  Thut  a^  many  units  of  gravitative  forco  08  tlto 
carbon  exhibited  at  lirst,  it  exhibits  atill.  The  rnltdity  of  the 
inference,  then,  depends  entirely  upon  the  con*la>irtf  of  the 
unil»  of  force.  If  tho  furco  with  which  tho  portion  of  metal 
called  a  (fmin -weight,  tends  towards  the  Knrth,  has  varied, 
tho  inference  that  matter  ia  indestnictiblo  ii«  vicions. 
EvfiTythiug  turns  on  the  truth  of  the  assumption  that  tho 
gravitation  of  tiio  weiglits  is  persi.-^tent ;  aud  of  this  no 
proof  ia  assigned,  or  can  be  assigned.  In  tbo 

reasouingf  of  tho  astronomer  there  ia  a  like  implication ; 
from  which  wo  may  draw  tho  lilco  conchisiou.  No  problem 
in  celestial  physiea  con  be  Bolved  without  tho  assumption  of 
«otno  unit  of  force.  This  unit  need  not  be,  like  a  pound  or 
a  ton,  one  of  which  wo  cim  trkko  direct  co^^izance.  It  is 
requisite  only  that  the  mutual  atti-iK-lion  which  somo  two  of 
the  bodies  concerned  exorcise  at  a  given  distance,  sliould  bo 
token  OS  one;  so  tlmt  the  other  attractions  with  which  tho 
problem  deals,  may  be  expressed  in  terms  of  Uiis  oiio.  Such 
unit  being  assnmod,  the  moli<'ns  whit^h  tho  n-apoclivo 
masses  will  geucmto  in  nich  other  in  a  given  time,  are 
colcnlated ;  and  compounding  thono  with  tho  motions  they 
ulnxuly  have,  their  phtcos  nt  f 'le  i-uil  of  that  time  aro  pro- 
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dieted.  Tko  ptvtiiclioD  in  Torifi«<l  liy  o1i»cm>tion.  From 
tliis,  either  of  two  infcreneus  roiiy  bo  drawn,  Assatniug 
t)io  maesDS  to  be  uDcluiiigvd,  their  cnorgivH,  dctuiil  and  poten- 
tial, may  bo  prorod  to  be  undimtDiehcd ;  or  aeaiiming  their 
onergiea  to  bo  undiiaiiiiKUcil,  tho  nuu»«s  may  bo  proved  un- 
cbangcd.  But  tho  viiliditj-  of  oiio  or  other  infurcncc,  do- 
]icnd3  wholly  on  tho  truth  of  tho  oesuniption  that  tho  unit 
of  force  ia  imcbiuigi}d.  Let  it  bo  auppoeed  tliat  the  gravi- 
Uxt'wTi  of  Uio  two  bodies  towiirilH  eAoli  other  at  tlio  gircn 
tiibtance,  baa  varied,  and  the  coDclosions  drawn  are  do  longer 
true.  Xur  ts  it  only  in  thuir  concrete  data  that 

tliD  reasonings  of  terrestrial  iiml  ci^luKtiul  pbysies  nssgmo  the 
PvniisloDoo  of  Force,  Tho  equality  of  action  and  reiuitiou 
is  taken  for  granted  from  beginning  to  end  of  either  nrgu- 
meot ;  and  u>  luucrt  th;it  action  and  reaction  are  equal 
lUtd  opposito,  ia  to  otuort  that  Force  in  porHistont.  The 
allflgation  really  amounts  to  this,  that  there  cnnnot  bo 
ao  isolated  force  beginning  and  ending  in  nothing;  but 
that  any  force  mikuifuHtod,  implies  an  equal  antecedent  forca 
from  which  it  ia  derived,  and  against  which  it  is  a  reaction. 
We  might  indeed  bo  cerbiin,  even  in  the  absence  of  any 
Bach  onalyitis  oa  tho  foregoing,  that  there  ntuHt  exist  Home 
principlu  which,  aa  being  the  basis  of  sciouco,  cannot  bo 
established  by  scieoco.  All  rca«ODod-out  conclusions  what- 
ever muat  roHt  on  some  positulatc.  Am  before  shown  (^  23), 
wo  cannot  go  on  merging  derivative  trutlis  in  tboKO  wider 
and  wider  truths  from  which  they  are  derived,  without 
rraching  at  ln»t  a  widont  truth  which  can  be  merged  in  no 
other,  or  derived  from  no  other.  And  whoever  contem* 
plates  the  relation  in  which  it  rtonds  to  the  tnithit  of  aoionco 
in  general,  will  nix  that  thin  trutli  transcending  dcmonstm- 
Uoa  is  the  Persistence  of  Force. 


$  62.  But  now   what  iei  tlie   force  of  which  we   prcdi- 
tX    It  ia  not  the  force  wo  are  immediately 
''%t  our  own  niuKcular  efl'orl.t;   for  this  doofi 


loii 


Ttri  rmsOTsMcB  or  wohcv.. 


^ 


not  prrsist.  Aa  soon  as  an  out«trotc1iod  limb  is  relaxed, 
the  sons©  «f  toiuiidn  diiiiippwrs.  Tnu-,  wc  wwert  that  in  the 
Bti>tin  tbrown  or  in  the  wciglil  liflix),  »  exhibited  tho  oScct 
of  this  mnHCular  teo-iion ;  find  tbiit  tlio  force  which  has 
coased  to  bo  prosonl  in  our  conxciousnGss,  oxiets  t'lifuwhcro. 
But  it  does  not  exist  clMowlicro  under  any  furni  rognixablo 
by  us.  lu  $  18  wo  saw  that  tlioagb,  on  raising  an  object 
from  the  ground,  wo  are  obliged  to  think  of  its  down- 
wnrd  pull  a^  <;(|ual  and  opposite  to  our  upward  pull ;  and 
though  it  i»  impoHdible  to  ropn^Mvut  thv<»c  iu<  oqual  without 
representing  thctn  aa  like  in  kind  ;  yut,  oinco  their  likeness 
in  kind^would  imply  in  tlio  object  a  sensation  of  niuscnlar 
tenjtion,  which  cann<it  bo  ascribed  to  it,  wo  aro  compellod  to 
admit  that  force  as  it  exists  out  of  our  conscionaness,  is  not 
forco  as  wu  know  it.  Hence  the  force  of  which  wo  assert 
pcmititonoo  is  that  Abnolutu  Force  of  wliicli  wo  are  indofi- 
uitoly  conscious  as  the  nccesaary  correlate  of  the  force  we 
know.  By  the  Persistence  of  Force,  we  really  mean  the 
persistoDco  of  some  Causo  whicli  transccndi!  onr  know- 
ledge and  conception.  In  tusscrtiug  it  we  assert  an  Uucon- 
dittoncd  Ko»l:t;r,  without  beginning  or  end. 

Thax,  quite  nnespoctodly,  wo  como  down  onco  more  to 
that  ulUiiinlo  truth  in  which,  ail  wo  Miw,  Itc-ligion  and 
HcioDco  coalesce.  Oa  examining  the  data  underlying  a 
rational  'nicory  of  Thinp^s,  wo  find  them  all  at  laist  pe- 
snlvablu  into  tliitt  datnm  witbont  which  convciouxncMi  was 
shown  to  bo  impoHHiblo — tho  continued  existence  of  an  Un> 
knowablo  as  the  necessary  correlative  of  tho  Knowable. 

The  solo  truth  which  tran«conds  experience  by  underlying 
it,  i^  thus  the  Persistence  of  Force.  Tliis  being  the  basis 
of  experience,  must  be  the  basis  of  any  scientific  organiza- 
tion of  exporicncoa.  To  this  an  ultimate  aiinlyHis  brings 
us  down ;  and  ou  thix  a  rational  synlhc»i8  mu^t  build  np. 
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^  63.  Tbo  firat  doducUon  to  be  drawn  from  Uio  alUmate 
tuiiTon»I  tratli  Lhnt  force  pcr»iHts,  is  thut  Uio  ro- 
lationa  taaortg  forces  persist.  Suppoeiug  &  gives  mtuii- 
fixtotioa  of  force,  andcr  a  given  fctrni  aod  giron  coudt- 
tions,  be  eitbcr  preceded  b;  or  Kuocccdcd  by  aomo  otiier 
mftnifcBtatioQ,  it  mast,  ia  all  coses  whore  tliQ  form  and 
conditions  aro  tlio  same,  bo  preceded  by  or  succeeded  by 
socli  otber  mftnifcstalioa.  Every  autocodont  mode  of  tbo 
Uuknowablo  mml  hayc  an  in^'ariublu  connoxion,  qaoiititatiTo 
and  qualitativoj  with  tbat  sioda  of  tbo  Unknoirable  wliicli 
we  call  its  consoqaant. 

For  to  my  otbcrwiso  ia  to  deny  tho  porsJetODCO  of  force. 
If  in  any  two  ctmcs  tlicro  is  exact  likooesa  not  only  between 
those  most  conspicaous  antecedents  wliicli  wo  distinguish 
M  tbo  causes,  but  ul»o  betwrcii  thoao  nccompnnying  antoco- 
denU  wliicli  wo  cnll  tho  couditiouii,  wo  cannot  affirm  tbot 
tho  cBbcts  will  differ,  without  oiSrming  cither  tlmt  somo 
forro  bos  come  into  cxistenoo  or  tlutt  some  force  hoa  ccoaed 
tu  exist.  If  tbo  coopcratiTO  forces  ia  tbo  ono  caso  oro 
equal  to  tboso  in  tho  other,  oaeb  to  encb,  in  diatribntion  and 
amount ;  then  it  in  imposublo  to  conceiro  tho  product  of 
Ibeir  joint  action  in  tho  ono  coso  as  uuliko  that  in  tho  other, 
without  oonceiring  ono  or  more  of  tho  forces  to  bnvo  in- 
creased or  diminished  in  quantity;  and  tliia  ia  concbiviiig 
that  furro  is  not  per^ubtcnU 
10 
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To  imprcEs   tho  truth  horo  enunciated  nncler  its 
aliatr.ict  form,  some  tlluMmtions  will  bo  ileiirablfi. 


§  64.  Let  tiro  cqitu]  bullots  be  projodod  with 
forces ;  then,  in  cqnal  times,  eqnal  dUtonccs  must  bo 
veiled  by  tLcm.  Tho  BESt-rtion  tkut  onoof  tbem  will  describe 
aa  attiiigDcd  space  sooner  tlian  t'le  other,  tbangh  their 
initial  momenta,  wcro  aliko  and  lh(7  havo  bc«n  eqasUj 
resisted  (for  if  they  aro  unequally  resisted  tlio  nntoccdonts 
difTcr)  is  an  assertion  that  cqnnl  qnanlitica  of  force  haro  aoi 
done  cqnal  amounts  of  work;  and  this  cannot  be  thought  witli- 
out  tluukin^  that  some  force  haa  disappeared  into  nothing  or 
arisen  out  of  nothing.  Assume,  farther,  that  during 

its  flight,  one  of  them  han  been  drawn  by  the  Korlh  a  oerloi. 
number  of  inchoa  out  of  its  original  lino  of  movcmoot ;  thea| 
tho  other,  nhich  has  movod  the  hvido  distance  in  tho  somi 
timo,  must  hare  fallen  just  as  fur  towards  tho  Earth. 
Zfo  other  result  can  bo  iinn^pnud  withcnt  imagining 
that  equal  attr.iction*  acting  for  equal  times,  haro  pro- 
dncod  unequal  effocts;  which  involves  thu  inconcoirablo 
proposition  that  eomo  action  baa  been  created  or  anni- 
hilated. Again,  one  of  tho  bulk-ta  having  pene. 
trated  tho  target  to  a  certain  depth,  ponctratioB  b, 
tho  other  bullet  to  a  smaller  depth,  unless  caosod  bj 
altered  shape  of  tho  bullet  or  greater  local  density  in  thi 
target,  cannot  bo  mentally  roproscnted.  Sueb  a  modifii 
tion  of  tho  consequents  without  modification  of  tho  uto-' 
cedents,  b  thinkable  only  tlirough  the  impossible  tbooghfc 
that  something  has  become  nothing  or  nothing  lias  bocomo 
something. 

It  is  thus  not  with  sequences  only,  but  also  with  simul' 
tftucous  ohangcs  and  permanent  co-cxistcnocs.  Qtren 
charges  of  powder  alike  in  quantity  and  quality,  fired  from 
barrels  of  the  samo  almcturo,  and  propelling  bulWts  of 
nquat  weights,  sizes,  and  forms,  similarly  rammed  down; 
•ud  it  is  >  DOCCSKuy  inference  tliat  the  conoomiUiDt  actioot 
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wliich  miiko  up  t)io  cxplowon,  will  bear  to  ono  anotlicr  liico 
rolatiouR  of  quantity  nnd  qnality  in  tlie  two  ainox.  The  pro- 
portions ninong  tho  difTcront  products  of  combustion  will  bo 
rtjnnl.  Uto  sovci-al  amounta  of  force  taken  up  ia  giving 
luoniCDtom  to  tho  ballot,  Iicnt  to  tbo  gosca,  and  sound  on 
thoir  e«capo,  will  proserTO  the  same  ratios.  The  qunnlitiea 
of  bglit  and  smolco  iu  tbo  ono  coso  will  bo  wbat  llicy  aro  in 
tbo  other :  and  tbo  two  rccoiU  will  bo  nliko.  For  no  dif- 
ftToncc  of  proportion,  or  no  difTcrcnco  of  relation,  among  tbc^o 
concurrent  plienom^nct  can  be  imagiuod  as  arising,  witbout 
tnuigiiiing  siicb  diflercnco  of  proportion  or  rclntion  as  arising 
imcaOBod — as  arising  by  llio  creation  or  umiliilation  of 
force. 

ITiat  wliicb  hero  holds  botwL-ca  two  cases  must  hold 
sniong  any  namber  of  cases ;  and  that  which  hero  ho1d« 
l>ctwc«n  autoocdents  and  conscqaents  that  aro  comparatively 
simple,  most  hold  bow<n-or  involved  tho  antecedents  becouic 
imd  howoTcr  involwd  tho  conacqaents  become. 

^  C5.  ITius  what  wo  call  uniformity  of  law,  rosolTable  ai 
wo  Rnd  it  into  the  pcraistenco  of  rolnlions  among  forces,  is 
nn  immediiite  corollary  from  tbo  pereistcnco  of  force.  Tlio 
general  conclusion  that  thero  exist  constant  connexions 
nmong  phenomena,  ordinarily  regarded  as  an  inductive 
conclnaion  only,  is  roally  a  conclusion  doduciblo  from  the 
ultimate  datum  of  consciousness.  Tliongh,  in  i-aying  this,  we 
i«oera  to  bo  illegitimately  inferring  that  what  is  true  of 
the  eyo  is  also  tnio  of  tho  non-ejo  ;  yet  hero  this  inference  is 
legitimate.  For  tliut  which  we  thns  predicate  as  holding  in 
common  of  e^o  and  non-eyo,  is  that  which  they  have  in 
common  as  being  both  existences.  The  assertion  of  an  cxisU 
cuco  beyond  consciousness,  is  itself  an  assertion  that  there  is 
something  beyond  consciousness  which  persists ;  for  persist- 
ence is  nothing  more  than  continued  existence,  andcxiatenco 
cannot  bo  thought  of  as  other  than  continned.  And  wo 
cannot  nmcrt  persistence  of  this  somothing  bcjond  conscious- 
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HBSS,  vitllOut  asBOrdag  ibab  Ota  relaLioiia  •'"t^^g  ii^  . 
featations  are  peraiatent. 

That  imiformity  of  law  thns  folltnra  inevitably  from  the 
pereiBtence  of  forces  will  become  more  and  more  <dear  h  we 
adv&nce.  The  next  diapter  will  iadirecUj  supply  abnndut 
illostrationBof^ 
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tf  GO  yfass,  to  Uio  tmtudcd  sciucs,  Science  bcgna  to  luld 
tupplcmailary  khscs  in  tha  shapo  of  measuring  iiiatrumcnU, 
mill  began  to  poroci^'c  ■v-arious  phenomena  wLict  eyc»  and 
^ngere  could  not  tlintinguUh.  Of  known  tunns  of  force, 
minuter  monifeatationa  became  Q])prccbblc ;  and  furua  of 
foreo  before  unknou-n  were  rendered  cognirablo  and  meomire- 
able.  AVhero  forces  had  apparently  ended  in  notlung,  nod 
had  been  carokwsly  auppoBed  to  have  actually  done  so.  iiulni' 
mental  olxton-ation  proved  tlint  effects  liad  in  every  invtanco 
boca  produced  :  lUo  forcw  ruupiwaring  in  new  sbajMw. 
Ilenco  there  has  at  bnglh  amen  the  in<]uiry  whether  tbo 
force  di«pIi>yod  in  each  atirrounding  change,  docft  not  in  tlio 
act  of  cxjtcnditurc  uudi^rgo  molauturphotiis  into  an  equivalent 
amount  of  some  other  force  or  forces.  And  to  this  inquiry 
cxiwritncnt  w  giving  an  affirmativo  answer,  wbtch  bccumcs 
tliily  more  dcoiatro.  lloj'Cr,  Joulo,  Grovo  and  Uclmholt^ 
are  more  thaa  any  others  to  be  credited  with  Ihectnir  enunci- 
ation of  this  doctrine.  Lot  us  glance  ut  the  cvideiioo  on 
w'liich  it  rests. 

Motion,  whercv«r  we  can  directly  trace  its  genoEia,  vre  find 
to  pre-exi«t  as  some  other  made  of  force.  Our  onil  yoIuq- 
tary  acU  have  alwayit  ci'taiu  K-n^ations  of  muscular 
tension  as  their  antecedents.  U'hcn,  as  in  letting  fall  a  ru- 
ItLXod  limb,  wo  &ni  conxciuuo  of  a  IxHlily  movement  requiring 
DO  eflbrt,  tba  explanation  ia  that  the  effort  was  exerted  ta 
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muring  Uie  limb  to  tlw  posilion  wbonoe  it  fell.  In  thui  cmw. 
OS  in  tlio  case  of  an  inaiiimutc  body  dctcoiuling  to  tlio  Eurtli, 
the  foroc  aociunulutcd  hj  tlio  downward  motion  is  just  cciual 
to  the  force  proviously  «xpondod  tn  tbo  act  of  eleva- 
tion. Con\xT»cly,  Klotion  tliat  U  ftrrestod  producrw, 
xmAvT  dilTcrcnt  cinntiustaneca,  heat,  electricity,  magnetism, 
light.  From  tlio  nanninf;  of  tlio  band*  by  rubbing  tbcm 
together,  np  to  tho  i)^itiuii  of  a  niilwuy-bnikc  by  intcnM 
friction— from  the  lighting  of  detonating  powder  by  pcrcos- 
Hion,  up  to  the  setting  on  fire  a  block  of  wood  by  a  few  blows 
JVom  a  stcam-hammor ;  wo  ha\'D  abund.int  inglancL'9  in  which 
heat  nri«cs  as  Slotion  eciutcs.  It  i»  uiiifuntily  found,  tlmt  Uiu 
hrat  generated  is  great  in  proportion  as  tho  Motion  lo«t  is 
grout;  and  thut  to  diminish  tho  nm-«t  of  motion,  by  di- 
miuinhing  the  friction,  is  to  dimtiiiih  tlic  quunlity  of  hent 
eroKed.  Tho  production  of  electricity  by  Motion  is  illus- 
triilcd  cqwuUy  in  the  boy's  exiicrinicnt  with  nibl)wl  sciilinp- 
woic,  in  tho  ooininon  electrical  machine,  and  in  the  apparatus 
for  exciting  electricity  by  tho  escape  of  etcnin.  Wberever 
thcTo  is  friction  between  hctcrogenooua  bodies,  elcctric-iiI  dis- 
tiii'bnnco  is  one  of  the  conseqaencee.  Ifagnelism  may  rotull 
from  Motion  either  immediately,  as  through  percoasioa  oB 
iron,  or  inediulely  ns  through  electric  currcuta  previously 
generated  by  Motion.  And  einilliirly.  Motion  may  crcuto 
light ;  either  directly,  aa  in  the  minute  incamdescont  fing* 
menta  alruck  olT  by  violent  eoUisions,  or  indirectly,  as 
through  tho  clcclrio  ajurk.  "  I.u^ly,  ^lotion  may  bs  again 
reproduced  by  tho  forces  which  have  emanated  from  Motion ; 
thus,  tho  divergenco  of  the  electrometer,  tho  revolution  of 
tho  electrical  wheel,  the  dcUcclion  of  tho  magnetic  noedle, 
are,  when  resulting  from  frictionul  <-lcctricity,  palpable  move- 
ments reproduced  by  tho  intermediate  raodea  of  force,  which 
have  themsclvc*  been  originated  by  motion." 

That  mode  of  force  which  wo  distinguish  a»  Ileot,  is  now 
genemlly  regarded  by  physicists  as  molecular  molion-~aot 
motion  as  dinpbyed  in   the  changed   nations  of  scneil^e 
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DMM8  to  each  other,  but  m  occumng  among  the  units  of 
wliicli  aiicli  scuaililo  luasiias  mtuaat.  If  wc  ccow  to  think  of 
llcat  aa  that  particular  unsatum  givca  to  us  by  bodiei  ia 
certain  conditions,  and  consider  tho  phenomena  otherwiso 
prvAoiitnl  by  thuw  botlivit,  wo  find  tliat  motion,  oithcr  in 
them  or  iu  surrounding  bodies,  or  in  both,  ia  all  that 
wo  Imvo  oridcnco  of.  With  one  or  two  exceptions  which  aro 
obtUolM  to  OTCiy  Ihcor)'  of  Huut,  bc«tod  bodies  expand  ;  and 
expuKOon  can  be  interprctod  onlj  as  a  moremenl  of  the  unitu 
of  a  moM  in  relatiou  to  each  other.  That  aO'Called  radia- 
tion througli  which  an^'lhing  of  higher  tcmjiemturo  than 
tilings  aroond  it,  communicates  Iloat  to  them,  is  clearly  a. 
apocio*  of  motion.  Sloreovor,  tho  evidence  ntfordod  by  tho 
thermometer  lliat  Heat  ihuH  difTtiNOH  it^rlf,  U  simply  a  movc- 
mont  caused  in  the  mercurial  column.  And  that  the  mulcculiir 
motion  which  wo  call  >ftiit,  may  bo  transformed  into  visiblo 
motion,  funuliar  proof  is  given  by  the  Ktonin-riiginc ;  in 
which  "  the  piston  and  all  its  concomitant  masses  of  matter 
nro  moved  by  tho  molecular  dilatation  of  the  vapour  of 
water."  Wniero  Heat  la  abitorbcd  without  apparont 

result,  modern  inquiries  show  that  decided  though  unob- 
tniaivo  change*  aro  pro<Iuoed :  na  on  gloss,  tlio  molecular 
state  of  which  is  so  far  changed  by  ln-at,  that  a  pnlariv-fd  niy 
of  light  passing  through  it  becomes  visible,  which  it  dues  not 
do  wImw  the  glass  a  cold ;  or  as  on  polished  metallic  surfaces, 
which  are  so  fiir  changed  in  structure  by  thermal  radiatiuna 
from  objects  very  closo  to  ihcm,  as  to  retain  permanent  im- 
pressions of  such  objects.  Tho  trunsfiirmnlinn  of  Ileut  into 
olvctricity,  occurs  when  dissimilar  metals  touching  ciich  otlior 
are  luMited  at  the  point  of  contuct :  (^ketiic  currents  being  so 
induced.  Solid,  incombustible  matter  introduced  into  heated 
gnj,  OS  lime  into  the  oxy-hydicigen  flame,  Itecomca  incande- 
scent ;  and  so  exliibtlH  the  conversion  of  Itoat  into  light. 
The  producti<m  of  magnetism  by  Kcut,  if  it  cannot  be  proved 
to  take  plac«  directly,  may  bf?  proved  to  lak*.-  placo  in Jiieelly 
through  the  medium  of  electricity.    And  through  the  same 
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Riocliuin  may  be  e«tabUahed  tbo  corrdatioo  of  Hcnt  and 
oheuical  affinity— n  corrclittion  whicli  is  indeed  implied  hy 
the  marked  infinctioc  tliat  Iloat  exercises  on  chemicul  com- 
position and  docompoaition. 

The  tran&fonnationB  of  KIcclricity  into  other  modes  of 
foroo^  arc  still  more  clearly  donumstraUe.  rroducul  hy  iku 
motion  of  beterogooeotts  bodiM  in  ooBtocI,  Eledricit y,  through 
ottractiuns  nnd  repulsions,  irill  immediately  reprodncc  motion 
in  neighbouring  bodies.  Now  a  current  of  Electricity  gener- 
ates magnetism  iu  a  bar  of  aoft  iron ;  and  now  the  rotation 
of  a  permaneut  mngitL't  gcnenttcs  currents  of  Klcctridty. 
llvro  n'o  liavo  a  battery  in  which  from  the  play  of  chemical 
aflinities  an  electric  currant  results ;  and  thorr,  in  tbo 
adjacent  cell,  <re  hare  an  electric  current  efiecting  cbemioat 
decomposition.  In  the  conducltzig  wire  w«  witnon  the 
transformation  of  Electricity  into  hett;  i^iQe  in  electric 
^arlu  and  in  tlie  vulUiio  arc  wu  wxi  light  produced.  Atomic 
amngement,  too,  is  changed  by  Electricity :  as  imitanoo 
tho  trunsibr  of  matter  from  pole  to  polo  of  a  battery ;  the 
fractures  cauM^l  by  tho  dinruptiTO  diachargo ;  the  foniuition 
of  crystals  under  the  influciieu  of  electric  currents.  And 
whutlwr,  convorscly,  Klectricity  be  or  bo  not  directly  goner- 
ntod  by  ro-arrangcmout  of  the  atoms  of  matter,  it  is  iit  any 
rate  indirectly  so  genenitod  through  tho  intermediation  of 
magnetism. 

How  from  Magnetism  the  other  phyucal  forcoa  rcaalt, 
iniut  bu  next  brielly  iiuU.-(l — brictEy,  bocausc  in  each  succos- 
siw  caso  the  illtuttruttoiu  become  in  great  part  the  obvcnw 
forms  of  those  before  given.  That  llagnotism  producra 
motion  is  tlic  ordinary  evidence  we  liuvo  of  its  existence.  In 
iho  magiioto-elcctrio  machine  wo  sec  a  rotatiitg  magnet 
evolving  electricity.  And  tho  elc<'tri<'ity  »o  evolved  inny 
immedistrly  ahn  exhibit  itself  as  heat,  light,  or  chcinit-al 
afSnily.  Fnrmday's  discovery  of  the  cffi-ct  of  Magnetism  on 
polarized  light,  as  well  as  the  di§covery  that  change  of  mag- 
netic Btat«  is  aocompaaiod  by  heat,  point  to  further  like  con* 
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nexiotu.  Lastly,  Tarious  czpcrimenU  aliow  that  tho  mag^ 
rKaixiition  of  n  body  alters  its  iiit«nial  structure  ;  and  tbnt 
i:uiivi;»cly,  the  ultcnitioit  of  its  inttniul  structure,  oa  by 
tudchaaical  stnua,  altera  its  magnetio  coiulitioa. 

Iiupnibablo  as  it  seemed,  it  is  now  proved  tlwl  ftom  Li^ 

'  also  may  proccod  lliv  likv  t'oricty  of  agencies.  The  solar  ntyn 
cliaoge  (be  atomio  amng^tmcnta  of  particular  crj'stala. 
Certain  mixed  gneoa,  whicli  do  not  otherwiao  combine,  ooin- 
biDe  in  tho  suiishiiw.  In  sonio  compounds  Light  pro- 
duoM  doDomposition.  Sinoo  tho  inquiries  of  pbotographen 
have  drawn  attention  to  tlio  subject,  it  luut  been  sliovm  that 
"a  vast  number  of  subatancefl,  botb  cleiueulury  and  com- 

j' pound,  arc  notably  affected  by  this  ageiitj  oven  thuso  ap- 
parently the  most  unaltemblo  in  chiiraetvr,  such  as  nietaU," 
And  wlioD  a  daguerreotype  plate  is  connected  nith  a  projiur 
upiuustus  "  wo  get  diouiieal  action  on  ihu  plute,  <^Iectrioity 
circulating  through  the  wires,  magnetism  in  ibo  coil,  heat  in 
llic  iuilix,  and  motion  in  tho  needles." 

Tho  genesis  of  all  otiier  modes  of  foroo  from  Chemical 
Actiwi,  scarcely  needs  pointing  out.  Tlio  ordinary  acoom- 
pniiimuit  of  ebcmicid  combination  is  heat ;  and  when  the 
iiflinilic«aro  intense,  light  also  is,  under  fit  conditions,  pro* 
duccd.  Chemical  changes  involving  alteration  of  bulk,  cause 
motion,  Ixitli  in  tlie  combining  elements  sihI  in  ndjnocnt 
maaMA  of  mutter :  vriliii«s  tho  propuluon  of  a  bullet  by  Uie 
explosion  of  gun-powd<T.  In  tho  galvanic  battery  we  seo 
eL-ctricity  resulting  from  chemicol  composition  ami  decom* 
iweitioo.  While  tlirough  tho  ntLilium  of  this  elcctricitj, 
Chemicsil  Action  produvL-s  magnetism. 

TboH  facts,  the  larger  purb  of  which  ore  culled  from  Hr. 
Grove's  work  on  "  TI>o  Correklion  of  Tbysicid  I'oroos,"  aliow 
us  ttiot  each  force  is  tranafonnubic,  <lircutly  or  indirectly, 
into  tite  others.  In  every  change  Force  undergoes  mota- 
morpliwus ;  and  from  tho  aew  form  or  forma  it  assumes,  may 
PDt»e<iuently  i«buU  oitbcr  the  previous  one  or  any  of  tba 
r^at,  in  end  law  Tonct^   of  order  and  couibinalioii.    It  in 
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further  bcooiniiig  iiuiufcst  that  the  phj^sicnl  forcca  stnnd  not 
simply  in  quuUtativc  corrcluUonit  with  i-iicli  other,  but  also  in  M 
quuitliUitivo  corn.-lationa.  IteaidM  proviug  that  ono  mode  of  ■ 
(oKo  iiiay  be  transformed  into  another  mode,  exporimenta 
illustrate  the  truth  thut  ii'om  a  (Infinite  amount  of  one,  dcfi- 
iiito  amounta  of  others  alvaya  arise.  Ordinarily  it  in  iii- 
dwd  diBtciilt  to  shuw  this ;  kihco  it  mostly  happens  that  the 
IranarormalioQ  of  any  force  ia  not  into  some  one  of  the  rrat 
but  into  several  of  them :  the  proportions  being  detenniiiM] 
by  Uie  over-rarying  cotiditioiis.  But  in  certain  cans,  poM- 
tive  results  hare  been  niched.  Mr.  Joule  has  aacertuiiK^ 
that  Iho  fidl  of  77v  Iba.  tlirouf^h  one  foot,  will  raiae  the 
tcinpcTQluro  of  a  jwund  of  water  one  degtre  of  l-'atirc&bett. 
The  investigations  of  Dulong,  Petit  and  Neumann,  have 
proved  a  rclntion  in  amount  between  the  afliuilics  of  combin- 
ing bodies  and  the  hciit  evolved  during  Uieir  combination.  Be- 
tween chemical  action  and  voltnic  electricity,  n  quantitative 
eoiincxiun  hiu  aUo  bt^en  catublinhed  :  Faraday's  experiment*  _ 
implying  that  a  npccifio  measure  of  electricity  ia  diBengagt^l  I 
by  a  given  measure  of  ehcraicid  setton.  TIic  well -determined 
rc^btionit  betwoca  the  quanliticd  of  h<At  generated  and  water 
turned  into  stosm,  or  still  better  the  known  expansion  pro- 
(loocd  in  steam  by  cauh  addiiionul  degree  of  heat,  may  ba 
cited  in  further  evidence,  ^^'llenco  it  is  no  longer  doabt«d 
that  among  tbo  qpvornl  forms  whieh  force  AwtuniM,  tbo 
qitimtilativo  relations  nro  lixed.  The  eonclusion  tacitly 
agreed  on  by  phy.Hiei»l.t,  i«,  not  only  that  tbo  physical  foroea 
undergo  mdamorphoscs,  but  tliat  a  certain  amount  of  each  ia 
tbo  constant  equivalent  of  certain  amounts  of  the  others. 

^  67.  Everywhere  throughout  iho  Cosmos  this  truth  most 
iiuivriiihly  hold.  Evciy  successivo  change,  «r  (^ronp  t.f 
changes,  goin^  on  in  it,  must  be  duo  to  forces  aOiliable  oa 
tbo  lifco  or  unlike  forces  pnviously  existing ;  while  from  tbo 
forcea  exhibited  in  itucli  change  or  changes  mnst  be  derived 
otliers  inoT«  or  less  transformed.    And  iDesidos  rcoognizin^ 
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tiiia  scccssar}-  linking  of  (Lo  forces  at  any  time  inaiufc«tGd, 
with  thoso  preceding  and  Bucceoding  them,  wo  must 
rccognixA  the  amonDta  of  tlicso  forces  u  dctcrmiDato— as 
socossaril;  producing  such  and  sach  quantttica  of  rvRuIts, 
Uul  M  BCCGSsnrilj  limited  to  those  <jiiaDtitios. 

That  nnificatioii  of  kuowlodgo  wliich  ia  tho  bu»tncsit  of 
Philosophy,  ut  bat  lilUo  furthered  by  the  establishmetkt  of 
tlik  truth  Dndcr  its  gciienil  form.  Wo  mu«t  traco  it  ont 
uadcr  its  loading  special  farms.  Chaogos,  and  the  acoom- 
panying  tjuutfermationa  of  forccg,  arc  orcrywhore  in  pro< 
gress,  from  tho  movcmcnta  of  stars  to  the  currents  of  oar 
thunghta;  aud  to  outnprchcnd,  in  any  adequate  way,  the 
moaning  of  tho  great  fact  that  forces,  nuccnaiiigly  motamor- 
phosod,  are  nowhere  increased  or  decreased,  it  ia  rcquisito 
fur  iw  to  oonteoiplato  the  various  ordi-rs  of  changes  going  on 
around,  for  the  purposo  of  ascertaining  wlience  oriso  tho 
forces  they  imply  and  what  bccomeii  of  those  forces.  Of 
cour»o  if  answerablo  at  alt,  those  questions  can  bo  nnswcrod 
only  in  tho  rudest  way.  Wo  ctuiuot  hope  to  establish 
cquiralenco  among  the  successive  inanifestationa  of  force. 
The  roost  we  can  hope  is  to  establish  a  qualitative  correla- 
tion that  ts  iudefiiiitcly  quantitative — quantitntivo  to  tho 
extent  of  involving  soinethiog  likeadae  proportioa  belweon 
causes  and  circcts. 

Lot  OH,  witli  tho  view  of  trying  to  do  this,  coneidor  in 
aacceseion  tho  several  ckssca  of  plionomena  which  the  several 
concroto  sciences  dial  with. 


$  G3.  Tito  antecedents  of  those  forces  which  our  Solar 
System  diiplaya,  belong  to  a  past  of  which  wo  can  never  havo 
anything  but  inferential  knowledge ;  and  at  present  vrc  cannot 
be  said  to  liaro  even  thia,  Numerous  and  strong  as  are  tho 
reasons  for  believing  tho  Kobular  Ilypothcsia,  we  cannot  yet 
regard  it  as  noro  than  an  liypotbesis.  If,  however,  wo 
assume  that  the  matter  composing  tho  Solar  System  onco 
existtid  in  a  ditTuncd  ytatoj  we  have,  in  the  gravitatioit  of  tta 
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parta,  a  forco  sdeqnate  to  produce  tlio  motioos  now  going] 

OQ. 

Mnsaes  of  precipitated  neboloaa  matter,  moving  towards 
tbcir  commoa  ocntro  of  gravity  tlirongh  tlio  misting  modiam 
from  wLicli  tbcy  wcro  precipitated,  will  inevitably  causo 
gcncnil  rotation,  increasing  in  rapidity  as  tlio  couccntratioa 
progn.<&scs.  So  Iat  as  tLo  ovidooco  canios  tut,  wo  pcrcciro 
somo  qaaotitativo  relation  between  t1iQ-niotion»  ro  generated 
and  tlie  gravitativo  forcea  expended  in  generating  them. 
Tlio  plonutjt  formed  from  that  matter  nrliieh  haa  trareUod  Uw 
sliorloat  di.staiico  towards  the  common  centre  of  gravity, 
bavo  tho  smallest  rcloci tics.  Doubtless  this  is  esplicublo  oa 
tlio  tvloological  b}-pothcsiH ;  sinco  it  is  »  conditioo  to  cqal- 
librinm.  But  without  insisting  that  tliis  is  boside  the  qoes- 
tion,  it  vriti  suflico  to  point  out  tliat  tho  b'ke  cannot  bo  said 
of  the  planetary  rotations.  No  such  fiual  caaae  cou  bo 
oBsigaed  for  tho  rapid  axial  movement  of  Jupiter  and  Satom, 
or  tho  eIow  axial  movement  of  Mercury.  If,  howorcr,  in 
parsuanco  of  tho  doctrine  of  tranflfonnation,  we  look  for  tho 
antecedents  of  these  gyrations  which  all  planets  exhibit,  the 
nobular  bypotliosia  fumishcB  as  witli  antecedents  which  boor 
manifest  quantitativo  rcktions  to  the  motions  displayed. 
For  tlio  planctA  that  turn  on  thoir  oxes  with  oxtrome 
rapidity,  are  tboao  baring  great  mnsficii  and  largo  orbit»— 
those,  that  is,  of  which  tho  once  diffused  clemonta  moved  to 
their  centres  of  gravity  through  immeaso  spocos,  and  W 
acquired  high  velocities.  While,  conrorsoly,  tho  planets 
which  rotate  with  llio  emallcst  velocities,  ore  those  funnod 
out  of  tho  smallest  nebulous  rings — a  relation  still  better 
Khown  by  EatoIIites. 

"  But  what,"  it  may  bo  aslced,  "  has  in  sncli  case  bccmno 
of  all  that  motion  which  brought  abont  tho  aggrCffotioa  ol 
this  diffused  matter  into  uoltd  bodies  ?  "  Tho  answer  is  that 
it  has  been  radiated  in  the  form  of  heat  and  light  j  and  this 
answer  the  evidence,  so  far  as  it  goes,  confirms.  Geologists 
ooadodo  that  tho  beat  of  the  Eoith'a  sLlU  molten  nucleus  is 
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iMt  a  rcmiifuit  ot  ttio  Iicat  wluch  onco  made  niolten  the 
entire  Kiirtli.  Ilie  nKmotainonit  sarfaccs  of  tLo  Mooa  and 
of  Vcmis  (which  ftlon«  are  near  enough  to  be  ecnitinijsiHl), 
indicating,  aa  they  do,  crusts  that  haro,  liko  onr  oven,  boon 
comipated  by  oontractiun,  imply  timt  these  hodics  too  faavo 
undtTRonc  rcfrigcmUon.  Laatly,  we  have  in  the  Sun  AEtill- 
continiu^d  production  of  this  heat  and  light,  which  must 
Ksnlt  from  tho  nrrcst  of  difFdsed  matter  moring  towards  a 
"common  centre  of  gravity.  Here  also,  as  hrfon',  » 

'  qnantitatiTe  rotation  ia  traccahlL'.  Among  the  bodies  which 
makonptho  Solar  System,  tJioBo  containing  coropdmliveJy 
small  amounts  of  matter  whoso  centripetal  motion  has  hccD 
doatroyod,  haro  already  lost  nearly  all  the  produced  heat :  & 
T<'«uU  which  tlieir  relatively  larger  aurbces  have  fiicilitnlod. 
Ilut  tho  Sun,  a  thonsand  timca  as  great  in  mass  aa  tins 
largest  planet,  and  baring  therefore  to  give  otT  an  enormously 
gri'Ater  quantity  of  heat  and  light  duo  to  arrest  of  moving 
matter,  is  etdl  radiating  with  great  intciiaity. 

^  Gft.  If  wo  inqnire  tlie  origin  of  those  forces  which  liavo 
wrought  tho  Boi'&ce  of  our  planet  into  its  prcHont  ishupe,  we 
find  thetn  traccablo  to  tho  primordial  source  ju«t  a.sfligiicd. 
Awiiming  the  aolar  Etystem  to  hare  arisen  na  above  eoppoaed, 
then  geologic  changes  are  either  direct  or  indirect  results 
of  tbe  unexpended  heat  enured  by  nebular  oondenflation. 

ese  cbangea  aro  commonly  divided   into  igneous   and 

ueoos — heads  under  which  we  amy  most  conveniently 
cottsidor  thvni. 

All  those  periodic  dwinrbonees  which  we  call  oarthquatte«, 
all  tlioao  elevations  and  Hubs!dencc«  which  tliey  severally 
prodnoe,  nit  ihoeo  accumulated  cflcoia  of  many  Kuch  eleva- 
tions and  sulxiidenccs  exhibited  in  ocean -bu«i us,  islands,  con- 
tiiientA,  tabW-lnmU,  mountain-chains,  and  all  thow)  fonnn- 
tions  which  are  dintinguiithod  as  'I'olcanie,  geologists  now 
regard  as  uodilicutiumi  of  ihe  Knrth's  crnst  produced  by  the 
■tall-molteo  matter  occupying  ita  interior.     tlowerGr  untca- 
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ibl«  may  be  Uie  details  of  M.  Elio  de  BMumotit'a  ikoorj^ 
Ihvro  is  good  reason  to  accept  iha  general  propositioa  Uut 
Ute  dimiptiona  and  rariAtiona  of  kwl  vhich  take  place  at 
intemU  on  the  Icirvstml  suriacc,  are  due  to  Uie  progmuv*^ 
coUai)«c  of  the  Earth's  solid  envelope  upon  its  cooling  and 
contracting  nucleus.  Eron  eapposing  tJiut  volcanic  erup- 
tions, cxtniaons  of  ignooui  rock,  and  oplicavKl  mountain- 
cIiaiiM,  could  bo  otliorwisc  aatiofaotorily  acccontod  for,  which  ' 
tltcy  cannot ;  it  would  bo  impouible  othtrwiso  to  account  for 
thoBO  widc-«prcad  derations  and  deprasions  whence  conli* 
ncnts  and  oceans  rceult.  Tho  o(»iclusk>n  to  be  drawn  is, 
then,  that  the  forces  displayed  iu  tlicso  ao-callod  igneous 
cbangc«,  are  derived  positively  or  negatively  front  the  uqcx* 
ponded  heat  of  Iko  Earth's  interior.  Such  phcnoinona  as  tbo 
fusion  or  agglutination  of  sedimenlary  depoaits,  the  warming 
of  springs,  tbo  sublimation  of  metals  into  tlio  Rssorcs  where 
wc  find  thcin  as  ores,  may  Ih)  regarded  as  [xwitivo  results  of 
this  residuary  heat ;  while  fractures  of  strata  and  slterationa 
of  level  are  its  negative  results,  aince  they  ensue  on  itseecape. 
The  original  cau«c  of  all  these  olTocts  is  still,  however,  aa  it 
lias  been  from  the  Jlnt,  the  grai'itatJng  movement  of  the 
Earlh's  matter  towards  the  Earth's  centre;  seeing  that  lo 
this  is  due  L<Ah  the  iiitcniiil  heat  itself  and  the  collapse 
which  takes  place  as  it  is  radiated  into  space. 

When  vp  iiKjuire  under  what  fbrms  previously  existed  the 
force  which  works  out  the  gcologiciil  changes  ciosMd  u 
squcooa,  the  answer  is  less  obvious.  l*be  clfuots  of  rain,  of 
fivers,  of  winds,  of  wiivw,  of  mariiio  currents,  do  not  tnutii- 
Teslly  proceed  from  one  gciicriil  source.  Analysis,  neverthe- 
LeM,  proves  to  us  that  they  have  a  common  gcnntis.  If  we 
nsk, — ^Vhcnce  comes  the  power  of  the  rU'cr-Gurrent,  bearing 
■cilimcnt  down  to  the  sen  ?  the  reply  is, — The  gravitation  of 
wuter  throughout  the  triict  which  this  river  drains.  If  we 
iuk,~IIow  came  the  n'atcr  to  be  dispersetl  over  this  tract?  tho 
reply  is, — It  M\  in  the  shape  of  rain.  If  wo  usk,— IIow  come 
tho  rain  to  be  in  that  positicai  whence  it  fell  ?    tho  reply  is. 
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—The  TnpoHr  Troni  which  it  wa»  condcnscxl  was  dri(tc-d  ibara 
by  lUo  winds.  If  we  aakf — How  cawG  this  vnpour  to  be  at 
thitt  cloratiuii  ?  ihc  roply  »«, — It  wtw  raUcd  by  «vii[»orotioD. 
And  if  we  oak, — What  force  tius  raised  it  ?  tho  reply  is, — 
The  euii's  hcut.  Just  tJiiit  ninount  of  fjroritutirc  force  wlitoh 
tho  sun's  hrat  OTcntiimo  iit  raising  the  atoms  of  water,  is 
giTCn  out  again  in  the  fall  of  those  atoras  to  the  mnie  love). 
Uoiico  the  d  mud  at  ions  clfi-ctcd  by  min  end  rivcre,  during 
the  dc««nt  ef  tliis  condensed  ropour  to  the  lovcl  of  tho  sea, 
are  indirectly  due  to  the  sun's  heat.  Similarly  with  tlu> 
wintls  that  transport  the  vapours  hither  end  thither.  Con- 
Bt^iuent  aa  atmosplieric  currents  are  on  didercnccs  of  teniperft< 
(ure  (either  general,  as  between  tho  equatorial  und  polar 
regmns,  or  apccial  m  hi-twcvn  tracts  of  the  Earth's  surfueo  ol 
uoliko  physical  characters)  alt  such  cum  nrs  uro  due  to  that 
eouTCO  from  which  tlie  varying  quantities  of  heat  proceed. 
And  if  the  winds  thus  originate,  h  too  do  tho  waves  raised 
by  them  on  tho  sea's  surface.  AVhence  it  follon-s  that  what- 
over  changes  wa\'c*  produce — tho  wearing  away  of  shore«, 
(ho  breaking  down  of  rocks  into  sliingh\  mud,  and  mud — 
are  also  traocable  to  tho  solar  raj's  as  their  primary  cause. 
Tito  eamo  may  bo  said  of  ocean-curronta,  Oencmtod  as  tho 
larger  one*  arc  by  tlio  oxccsm  ef  heat  which  the  ocean  in 
trO|Mcal  climates  continually  actiuires  from  tho  Sun ;  and 
generated  as  the  smaller  ones  nre  by  minor  local  dilTcrcncca 
in  thu  (|iinntilic»  of  solar  heat  aluorbod  ;  it  follows  lliat  the 
distribution  of  sediment  and  other  geological  i)rDcessc)i  which 
tliese  marine  currents  eftecl,  are  afEliable  npon  the  foroo 
which  tho  Sim  riidiut<«i.  Tho  only  oqucotis  agency  othcrwiw 
originating  ia  that  of  tho  tides— an  agency  which,  equally  with 
(he  others,  is  traecaUo  to  nncxpcndcd  astronomical  motion. 
Uut  making  allewanco  for  the  changea  whieh  this  works,  we 
reach  the  conclusion  that  tho  slow  wearing  don-n  of  conti- 
nents and  gradual  BUing  up  of  acoai,  by  rain,  rivers,  winds, 
waves,  and  ocean- streams,  are  the  indirect  effects  of  solar 
bmt. 
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^os  the  inrcrcooo  forood  on  iis  by  Uio  iloctrino  of  tmna* 
fbmuttJon,  titat  tbo  forcoa  wliicb  have  mouldod  wid  ru- 
inouldfld  tlio  EurtVii  crust  mu.ttli»vo  pro-oxiMtcd  tmdcreome 
other  sliBpo,  presents  no  difficulty  if  nebulnr  genesis  bo 
gnuited;  sinco  this  pro-cupposcs  ccrtnin  forces  that  are  both 
adequate  to  the  results,  and  cannot  be  expoodod  witboat  pro- 
dnciag  the  results.  Wo  see  that  wliilu  tho  goologicsl  cbangw 
dasacd  aa  igneous,ariBe  from  iho  stiU-progrvaung  mottOD  of 
the  Eorth'ssubstAneoto  its  cciitru  of  gravity;  the  antagoouttio 
oboDges  cUissE'd  as  aqacoua,  arise  &%>m  tlie  stiU-progrcssiug 
motion  of  tbo  Sun's  subslanoo  towards  its  ocntm  of  givTity — 
a  motion  which,  troiisforniod  into  boat  and  tadiatcd  to  lu,  is 
hero  ro-lxutudonnod,  directly  into  motions  of  tbo  gascotut  and 
bqiitd  matters  on  the  Kurtb's  surface,  sud  indirectly  into 
motions  of  tlio  solid  mattera. 

S  70.  That  tlio  forces  exhibited  in  vital  bcUohs^  vegetal 
and  animal,  are  similarly  dorivcd,  is  so  obvious  a  deduction 

'  from  tbo  fuels  of  organic  cbcniiotry,  Uiut  it  will  n)«!t  witb 
H'ody  acocpltincc  from  readers  ucquniuted  with  tliMo  facta. 
Let  UH  note  tirst  tbo  pliy^ologicid  gi-ncndizatioDS ;  and  tbea 
tbo  genoraliKatious  wbicb  they  necessitate. 

riont-lifi!  in  uU  directly  or  indirictly  dcpCDdoDl  on   the 
heat  and  light  of  tho  sun — directly  dependent  in  tho  tiu- 

t'tteasc  umjority  of  [ilanls,  and  indirectly  depondcut  in  plants 
which,  as  tJic  fungi,  tluuri«h  in  the  dark  :  unco  thceo,  growing 
as  they  do  at  tho  cxpenao  of  decaying  organic  matter,  uicdi- 
Blely  draw  their  forces  from  tho  same  original  source.  Ladi 
phuit  owea  the  carbon  and  hydrogen  of  which  it  mainly  oon- 
sista,  to  the  carbonic  acid  and  water  contained  in  tho  suirouiid* 
ing  air  and  cartb.  I'he  carbonic  acid  and  wator  must,  how- 
orcr,  bo  duoonipooed  before  their  carbon  and  hydrogen  can 
bo  assimilated.  To  oTOrcoiiic  ibo  powerful  aSinitiea  whu:lt 
their  elemcnta  together,  requires  the  expendituro  of 
foros;  and  ihii  force  is  supplied  by   tlio   Sun.     In   what 

.  maimer  tbo  decompositioii  is  efibctcd  we  do  not  know.    Bui 


TOB  TIUSSrOBaAnOH  AXD  KQCIVJLIIKCI  OF  fOBCKfl.    UOU 


Wu  know  that  when,  under  fit  conditions,  planta  arc  vxpoouJ 
to  tha  Sim'a  rays,  the;'  give  oS  oxygen  anid  BMKumaUla  carbon 
and  hjdn^^OQ.  Id  durkii(-«)  ih'ts  procou  ccosu.  It  ocosm 
too  when  the  quaQtiticsof  light  and  heat  received  are  gristly 
rcdaood,  m  in  winter.  Conversely,  it  is  active  when  the  light 
nnd  heat  are  great,  as  in  aumnier.  And  tlio  like  rektiou  is 
seen  in  tbc  fact  that  wlitio  plnnl-Iifo  ia  luxuriant  in  the 
tropics,  it  diminishes  in  temperate  regioua,  and  disappears  as 
n-o  approach  the  polcH.  Thus  tho  irresistible  inferenco  is, 
that  tho  forces  by  which  plants  nbatract  tho  materials  of  their 
tissues  from  surrounding  iuorguuic  coropotinds — tho  forcts  by 
which  they  grow  and  carry  on  their  functions,  are  forces  that 
prerioasly  existed  ns  solnr  ntdiatiuiis. 

^niat  animal  life  U  immedtalt'ly  or  mediately  dependent  on 
Teg«l«l  life  is  a  familiar  truth ;  and  that,  in  tho  main,  the 
proooMCB  of  animal  life  arc  opposite  to  those  of  vegetal  life  is  a 
troth  long  current  among  men  of  science.  Chemically  euii- 
rcd,  vegetal  life  is  chiefly  a  proccM  of  de-oxidation,  and 

limsl  life  chiefly  a  process  of  oxidation :  chicfiy,  we  must 
My,  because  in  so  far  as  ]>tants  are  expenders  of  force  for  the 
purposes  of  organiEation,  they  aro  oxidiscrs  {a»  is  khown  by 
tlio  exhalation  of  cnrbonic  ucld  during  tltc  night) ;  and  ani- 
mals, in  some  of  their  mintir  processes,  are  probably  de-oxi- 
Uut  with   this  qualiJication,   tho  general  truth  i^ 

lat  while  the  plant,  dooomposiug  carbonio  acid  and  water 
and  liberating  oxygen,  builds  up  tlio  detained  carbon  and 
hydrogen  (along  with  a  little  uitru^^en  and  small  quanti- 
ties of  other  eUments  elsewhere  obtoiued)  into  brunehes, 
leaves,  sikI  seed*;  tho  aniinal,  connuming  these  bnnchii), 
leaves,  and  seeds,  and  absorbing  oxygen,  rocompuscs  cor- 
bonio  acid  and  water,  together  wltli  ecrtuin  nitrogonoua 
compounds  in   minor    amounts.    And    while    tho    dcconi- 

sition  cdoctcd   by  tlie   plant,   is  lit  the  expense  of  cer- 

forces  emanating  from  the  sun,  which  are  einpluycd 

in  overcoming  the  aflitiiliu  of  carbon  and  hydrogen  for  thi; 

ygoD  united  with  them ;  the  le-composiliun  efiect*)d  by  the 
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animal,  ia  at  Uie  profit  of  tltcw  force*,  which  aro  liberated 
during  the  combination  of  such  elcm«tit^  'Yhxa  the  mora- 
mcnta,  iiit«niiLl  and  external,  of  tlio  animal,  aro  ro-appear- 
aiKce  in  n«w  forms  of  it  power  absorbed  hj  tlic  plant  uiidcr 
tlw  ahapo  of  liffht  and  boat  Juat  as,  in  the  manner 
above  expUinnl,  the  0OW  foraca  expended  in  raiung  Tiipour 
front  the  sea's  surface,  are  given  out  again  in  tlio  fall  of  rain 
ond  tivcn  to  tbo  same  lord,  and  in  the  accompanying  trani- 
fur  of  solid  nuitton ;  no.  Die  wlur  forces  that  in  the  plant 
raised  ovrtain  chemical  elonioiitit  to  a  condition  of  nnslaUo 
equilibrium,  arc  giTcn  out  again  in  the  actionH  of  the  »nim»l 
during  Uio  fall  of  thcM  vlcmcnUt  to  a  condition  of  stublu 
c(]uilibrium. 

IteBidee  thtis  tracing  a  (]iinlitati\'o  corrclntioii  between  tbwo 
two  great  ordei'M  of  orgimic  activity,  oa  will  on  bctwcou  both 
of  thorn  and  inorganic  agencies,  ve  may  rudely  tnico  a 
(luontitative  correlation.  Whero  'i'egetat  life  is  abundant,  we 
usually  find  abundant  animal  life ;  and  as  wo  advasce  from 
torrid  to  Icmporate  and  frigid  cltmatca,  tho  two  docrcaeo  to- 
golhor.  Spoulting  generally,  the  aniinals  of  each  clu»  rcnch 
a  larger  «ixc  in  regions  whero  vegclatiou  is  abundant,  tliun 
in  those  where  It  is  sparse.  And  furtbor,  there  is  a  tolerably 
apparent  connexion  IxTtnven  the  quantity  of  energy  vliidi 
each  species  of  animal  expends,  and  the  quantity  of  force 
which  tlio  nutriment  it  absorb*  gives  out  during  oxidation. 

Ccrtnin  phcnomona  of  derelnpincTit  in  both  plants  and 
animiils,  illurirato  still  more  direclly  the  ultimate  truth 
cnunoiated.  I'uraaing  the  euggostion  made  by  Mr.  Grove, 
in  the  first  edition  of  his  work  on  tlio  "  Corrvlatiun  of  tho 
rhysicnl  Forces,"  llinL  «  connoxion  pmbahly  cxista  between 
Ihe  feroet<  clii««ed  as  vital  and  thoso  ckiesed  as  physical, 
Dr.  Carpenter  has  pointE'd  out  that  siich  a  connexion  ia 
clearly  exhibited  during  inciilwition.  Th<i  tninsformnlion  of 
1I10  unori>uiiii!«l  contents  of  an  egg  into  the  organized  chick, 
U3ltogelh'>r  aqucAlion  of  heat :  withhold  heat  and  the  prooca 
does  not  commence ;  supi)ly  la-ut  and  it  go(«  on  while  tlu 
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temperature  is  maintained,  but  cpaaos  wlien  tlio  ogg  is  allowed 
to  cool.  Tbo  dovelopmontal  olungct  con  bo  ooinplctod  only 
Dy  keeping  tho  tcraperataro  witli  tolerable  constenoy  »t  * 
definite  Itciglil  for  a  doSnite  time ;  that  is— only  by  eapply- 
ing  a  dftfiiiito  quantity  of  heat.  In  the  melaroorphoecs  of 
inscctii  vtt  may  dW^TTi  )taralIiJ  facts.  Kxpcrimcnta  ithow 
not  only  that  tho  batching  of  tJicir  egga  ia  detcrmtnod  by 
lomporaturo,  but  aUo  that  the  evolution  of  tho  pupa  into  tlio 
im.tgo  in  MtiniliiTly  dutcrtniiivd  ;  and  may  bt)  iiiimcnitoly  tic* 
celeratcd  or  retarded  according  oa  heat  is  urtilicinlly  supplied 
or  withhold.  It  will  suffice  just  to  add  Uuit  lh<!  gt-nninmion  of 
plants  pnscnta  lllco  relations  of  causo  and  otTcct — rolatioiis  bo 
similar  that  detail  is  eupcriluoua. 

Thus  then  tho  rariotis  changea  exhibited  to  ui  by  tin 
organic  creation,  whether  conaidercd  as  a  vrhola,  or  in  its  two 
groat  divisions,  or  in  its  isdiWdual  members,  conform,  so  far 
as  wo  can  nscortnio,  to  tho  general  principle.  Whore,  as  in 
tho  Iranafonnation  of  nn  egg  into  a  ohidc,  wo  can  iurcotigate 
the  phenomena  apart  from  all  complications,  we  liud  that  tho 
force  manifested  in  the  process  of  organisntion,  involves 
expondituro  of  a  prc-cxinting  force.  AVhoTO  it  is  not,  aa 
in  the  egg  or  the  chrysulia,  mcnjly  the  chango-  of  a  fixed 
quantity  of  matter  into  a  ucvr  shuiie,  but  where,  aa  ill  the 
wing  plant  or  animal,  we  hare  an  incorporation  of  matter 

iflting  outaide,  there  is  atill  a  pro-existing  external  force 
nt  the  cost  of  which  this  incoqwmtion  is  oBbctcd.  And 
whore,  as  in  the  bighrr  division  of  oigimisuM,  there  ru- 

lain  over  and  above  the  forces  expended  in  orgnnixalion, 
certain  surplus  forces  expomlid  in  moremcut,  these  too  are 

directly  derived  from  lliis  same  pre-vxihting  external  force. 


S  71.  Even  after  nil  ttiat  has  been  said  in  tLo  foregoing 
part  of  this  work,  many  will  be  alarmed  by  the  assertion, 
that  the  forcca  which  we  distinguish  us  mental,  come  within 
the  aame  generalization.  Yet  there  is  no  altemativo  but  tu 
thia  lunurtion  :  tlie  facts  which  justify,  or  rather  whidi 
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necetutate  it,  1>cing  nlmadimt  and  con^icnous.  They  bQ 
into  tho  following  gT»u])(i. 

All  iiujiresaions  from  moment  to  motnent  made  on  our 
or(>iiii«  of  sense,  stand  in  direct  coirclalion  with  pliywcal 
forooi  existing  cxtcruully.  The  modes  of  coDscionsneesoalloc] 
pressure,  motion,  sound,  light,  heal,  nro  effects  produced  in 
ua  by  ugfineica  which,  lu  otluirwiao  expended,  crush  or  fracture 
pieces  of  matter,  generate  vibrations  in  etirrounding  objects, 
cuuJte  clieniiciil  coinbinutioiis,  and  reduce  euhtluncc*  frum  ft 
solid  to  a  liquid  form.  Hence  if  wo  regard  the  changca  of 
relstire  position,  of  aggregation,  or  of  chemical  state,  thna 
arising,  oa  being  tnuiAformed  manifestations  of  the  agencies 
from  which  they  arise ;  so  niu«t  we  regard  tlie  »cnutions 
iivhi<^h  Huch  agencies  produce  in  us,  as  new  forma  of  tho  forcen 
producing  them.  Any  hceitalion  to  admit  that,  be> 

twoDn  tho  phj'sicnl  forcen  and  tho  sensations  there  exists  a 
corr^tioii  like  that  between  tbo  pfaysicul  forooa  thenseh-t*, 
must  disappear  on  renicmhering  liow  the  one  corrcltttion,  liJie 
tho  other,  is  not  quiditstivo  only  but  quontttatiro.  MiMMm 
of  mutter  which,  by  scah^  or  dynaraomeUir,  are  shown  to 
difiier  greatly  in  weight,  differ  as  greatly  in  tho  forlings  of 
prowuTc  Uiey  produce  on  our  bodies.  In  ameting  moving 
objects,  tho  etiutns  we  arc  conscious  of  arc  pro])Orlionnto  to 
the  momenta  of  sucli  objocta  as  otherwise  measurc<l.  Cnd<T 
like  conditions  tho  imprcMions  of  sounds  giren  to  iia  by 
nbrating  strings,  bells,  or  cohmins  of  uir,  are  found  to  vary 
in  strength  with  tho  amount  of  force  ap]>lied.  Fluids  or 
solids  proved  to  bo  markedly  oantroslpd  in  temperature  by 
tho  ditrcniit  degrees  of  cxi>antFion  tlu'y  produce  in  tho 
mercurial  column,  produce  in  us  correspondingly  dl^rent 
dc}frces  of  tho  nL-n^tutioii  of  Iieut.  And  similarly  titdiko  in- 
tcuaitim  ill  our  im])ressi»ns  of  light,  answer  to  unlike  ofTecta 
ua  measured  by  photometers. 

Bondoa  tho  corrolntion  and  cquiridcnco  botwc«n  external 
physieal  fbrocs,  und  the  mcntul  forces  generated  by  tliem  in 
us  under  tho  form  of  Sensations,  there  is  a  correlation  and 
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fqtiiriilttiice  between  sonaations  and  tltoao  pli^'bital  foroea 
which,  in  tJic  shape  of  bodily  actions,  rraiilt  from  than.  1'\w 
foldings  we  dintinguish  aa  light,  licat,  sound,  odour,  taaXn, 
prfiBsurc,  &c.,  do  not  die  away  without  immediate  reedfe ; 
but  nro  invariablj  foltowod  1^  otlicr  tnanifcstatioiu  of  foroc 
Tn  addition  to  the  «xoit«mentA  of  nccreting  organs,  that  nni 
in  some  cases  traceable,  th^re  arisps  a  contraction  of  the  in- 
Toluntaiy  miuclcB,  or  of  tlio  volnntury  muscles,  or  of  botli. 
Sensations  increase  the  action  of  tho  heart— slightly  ivhon 
they  am  slight ;  markedly  when  they  are  marked ;  and  recent 
pbynological  inijuirii-*  imply  not  only  that  contru<:ti(i»  of  the 
heart  i>  excited  by  oveiy  eensulion,  but  also  that  the  muscular 
fibres  throughout  tho  whole  Tuscular  system,  are  at  the  same 
time  more  or  Ii«a  conlmctcd.  'Jlie  respiratory  museleti,  to(i, 
are  stimulated  into  greater  activity  by  sensations.  The  rate 
of  breathing  is  visibly  and  audibly  iiugmontwl  both  by  plea- 
SUToblo  and  poinfu!  iinpreMiona  on  tho  nerves,  when  tlieao 
reach  any  intensity.  It  has  oven  of  lato  been  shown  that 
iospiration  bceomes  mere  frequent  on  transition  from  dark* 
ness  into  Eunshine,— a  residt  probably  duo  to  the  increased 

J     amount  of  diivct  and  indirect  nervous  stimubtion  involved. 

^k^'hcn  the  quantity  of  aeoaation  is  great,  it  generates  con* 
tractions  of  tlio  vohmtary  mtisclea,  as  w«Il  as  of  the  involun- 
tary onca.  Unusual  excitement  of  tJio  nerves  of  touch,  as  by 
tiekltng,  is  followed  by  almost  incontrollablo  movemonta  of 
tho  limbs.  Violent  pains  cause  violent  Btruggles.  llio 
start  tlial  succeeds  n  loud  sound,  the  wry  face  produced  by 
tho  toato  of  anything  extremely  disagreeable,  the  jerk  tvith 
which  the  hand  or  foot  is  snatched  out  of  water  thut  is  very 

■liotr  are  instances  of  tlie  Imnaformation  of  feeling  into 
botion ;  and  in  th«o  cases,  as  in  all  othem,  it  is  manifest 
that  tho  quantity  of  bodily  action  is  proportionate  to  tho 
quantity  of  Bcnsatioo.  Even  where  from  pride  there  is  a 
suppresaion  of  Uio  scrcnms  and  groans  exprewiive  of  great 
[win  (iilso  indirect  results  of  muscular  contraction),  wo  nuiy 
^^liU  sec  in  tlio  clenching  of  the  hands,  tho  knitting  of  (he 
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brows,  niul  the  netting  of  Uto  tooth,  thut  tho  bodily  MtioDS 
developed  are  as  great,  tliough  Icea  obtruuTo  in  tltdr  jv- 
iulu.  If  we  tuko  emotion*  instead  of  eensations,  we 

find  tlic  correlation  And  equivolcnco  equally  monirvst.  I4ot 
only  are  tlio  modes  of  conAciouKnca  directly  produced  in  us 
by  ph}-sical  forces,  re-tranafomiable  into  physical  forces  und«r 
tlio  form  of  muscular  motions  and  tho  changes  tl>oy  initiate ; 
but  the  like  is  trim  of  tlioao  modes  of  ooiuciotuncM  wliicfa  ani 
not  directly  produced  in  us  by  the  physical  forceo.  Emotions 
of  inodvratv  intensity,  like  sonsattons  of  modcroto  iDtensity, 
generate  little  beyond  excitement  of  the  boort  and  TsscuUr 
system,  joined  eomctimcs  with  increased  action  of  glandular 
orgam.  ]lut  OS  the  emotions  rise  in  Htrengtli,  the  mnacloa  ef 
the  face,  body,  and  limbs,  begin  to  move.  Of  examples  may 
be  mentioned  the  frowns,  dilated  nostrils,  and  stampings  of 
anger ;  the  contracted  brows,  and  wrung  hand»,  of  grief;  tlie 
Bmil<a  and  leaps  of  joy ;  and  ihc  fraiitio  (ttraggtcj  of  terror  or 
despair.  Passing  over  certain  apparent,  but  only  apparent, 
exceptions,  vro  soe  that  whatever  be  the  kind  of  emotion, 
tliero  is  n  mnuifoi  relation  between  it«  amount,  and  tho 
amount  of  muscular  action  induced :  alike  from  the  erect 
carriage  and  elastic  step  of  exhilaration,  up  to  Ihc  dancings 
of  immense  delight,  and  from  the  fidgetlincos  of  impatience 
up  to  the  ulmuHt  couvuImvc  movemeuts  occomptinj-ing  groat 
mental  agony.  To  these  several  orders  of  evidence 

must  be  joined  tlic  further  one,  thut  bclm-ccn  our  fwlinRs  and 
those  voluuliiry  motions  into  which  they  arc  triiusfomicd, 
there  comes  the  senaation  of  muscular  tension,  standing  in 
manifest  cormlation  with  bolli  —  a  correlation  that  is  di»> 
linctly  quantitative;  the  sense  of  strain  varying,  oUicr 
tilings  equal,  directly  as  tho  quantity  of  momentum 
generated. 

"  ]i\it  how,"  it  may  be  asked,  "con  we  interpret  by  the 
law  of  corrolutioQ  the  genesis  of  tho«o  thoughts  and  feolinga 
wttivh,  instead  of  following  external  "timuli,  arise  spontaneous* 
lyP     Itetwoen  ibo  indignation  caused  by  an  insult,  uad 
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Bounds  or  Tiolcnt  Mia  tJiat  follow,  tho  alleged  connexion 
may  Hold ;  but  wliiiico  coinc  the  crowtl  of  itk-iu  uiid  ihv  nKiiH> 
oribelings  Uiat  expend  themselves  in  Uicse  demoufilralioiu  ? 
They  uro  clearly  oot  oqui^'ulcnU  of  tho  sonGations  produced 
by  th«  words  on  tho  mn;  for  tlio  mmo  word*  otbcrwJM 
urranged,  voold  not  have  caused  ihom.  The  thing  sutd 
bears  to  the  mental  actioa  it  oxcilos,  much  the  same  relation 
that  llio  pulling  of  a  trif;gcr  hoan  to  tho  Hub»cqt]r-nt  cxplo* 
aioQ — does  not  produce  the  power,  but  merely  libcnitca  it. 
Whence  then  arises  this  immcnM  amount  of  nervous  energy 
which  a  whisper  or  a  gbinco  may  call  forlfaP"  The 

n-ply  is  that  tlto  immediate  corrclutt.'S  of  them  and  otlirr  such 
modes  of  coRsciousnesii,  arc  not  to  be  found  in  the  agencies 
ncting  on  u«  cxtcmully,  but  in  ccrluin  inteniid  iigcncivx- 
Thd  forcca  c;iIIo<l  vital,  which  we  Imvo  seen  to  ho  ooirolalcd 
of  the  forces  called  physical,  ore  the  immediate  eourcee  of 
thoso  thoughts  and  fcchngs ;  and  arc  ex^ximled  in  protlucitig 
them.  The  proofs  of  this  nru  various.  Hero  aro  some  of 
It  is  a  conspicuaua  fact  that  mental  action  is 
tiagent  on  tho  prcifonoo  of  a  ccrtaia  nervous  upparatuj ; 
d  that,  greatly  obscured  os  it  is  by  numerous  and  involved 
conditions,  a  general  relation  may  bo  traced  botwcon  tho  size 
of  this  apparatus  and  tho  quantity  of  mcntut  octioD  as  raonsur- 
ed  by  its  results.  Further,  thia  apparatus  has  a  particular 
omical  constitution  on  which  its  activity  depends;  and 
is  one  elcmont  in  it  between  the  amount  of  which  and 
jSmouitt  of  function  ]KTf'>i-incd,  there  is  an  osccrtaiueil 
niiexion :  the  proportion  of  jihoBphnrus  present  in  the  bruin 
(bo  fmallut  in  iiil'uiicy,  old  age  und  idiotcy,  and  tho 
during  tho  prime  of  life.  Note  ucxt,  tliat 

e  nvoIntioQ  of  thought  and  emotion  varies,  otJier  things 
mil,  with  the  supply  of  blood  to  tho  bruin.  On  the  oiu> 
id,  a  ccKntion  of  tlic  ciTchrol  circulation,  from  arrest  of 
lOart's  action,  immediately  entails  tmconsciousiicsa.  On 
tTie  other  hand,  excess  of  cerebral  circulation  (unless  it  is 
such  as  to  cause  undue  pressure)  results  in  un  oxdtcmeot 
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ri«ing  finally  to  ttelirium.  Kot  tlui  qoantitjr  only, 

but  ulftO  tb«  cutMlitivii  of  t1it>  blood  jianstug  ihrougb  the 
ucrvous  syatcm,  inOtuuiccs  the  mental  tuanifcetatiooa.  The 
artcri:Ll  currents  must  bo  duly  acr&tnl,  to  produce  tho  normal 
nmouiit  of  cerebration.  At  (ho  one  extreme,  we  find  thut  il 
tbfl  blood  is  not  allowvd  to  cxchango  ita  carbonic  acid  for 
oxygen,  thcro  results  asphyxia,  with  its  nccompsnying  itop- 
psge  of  idcaa  and  foeling^  ^Vhilc  at  the  other  extreme,  tre 
find  that  by  the  inspiration  of  nitrous  oxido,  there  is  pro- 
duced an  cxcenivo.  and  indeed  {rrepnaaible,  nervous  sc- 
tirity.  Besides  tlio  connexion  between  tl)0  develop- 

ment of  llic  mental  ford's  and  tho  prc«cnre  of  RafBcicnt 
oxygen  in  tho  cerebral  nrtcrtcs,  there  ia  a  kindred  connexion 
betvrccn  tho  dcvi-lopmciit  of  the  racntul  forces)  and  the  prc- 
Kcnce  ia  the  cerebral  orlerica  of  certain  other  elements. 
There  must  he  gtippliod  special  materials  for  the  nutrition  of 
tho  nerrous  centres,  as  well  as  for  their  oxidation.  And  bow 
what  we  may  call  the  quantity  of  conaciouuieaSfis,  other  things 
equal,  dctonnined  by  the  conntitttents  of  the  blood,  is  unmis- 
tukoably  seen  in  the  exaltation  tliiit  follows  when  certain 
chemical  comjiaunds,  as  alcohol  and  tho  Ti-goto-alkalios,  are 
added  to  it.  Tho  giriiilc  exhilaration  which  tea  and  coflee 
create,  is  familiar  to  alt ;  and  though  tho  gorgeous  imaginO' 
ttons  and  iutcii«o  feelings  of  happincaa  produced  by  opium  _ 
and  hashish,  have  been  cxperieneod  by  few,  {in  this  coonttyf 
at  least,)  tho  testimony  of  those  who  have  exporieuecd  ihcm 
is  KulTiciciitly  conclusive.  Yet  another  proof  that  tho  ^ 

genesis  of  the  mental  cncrgie!)  is  immediately  dc]>cndc»t  on  f 
chemical  change,  ia  afforded  by  tho  fact,  ihut  thu'  effete  pro- 
ducts wparatcd  JVom  the  blood  by  the  kidneys,  vary  in  cha> 
ractcr  with  the  amount  of  cerebral  action.  Excessive  activity 
of  mind  is  htibitimlly  acc^oinpauicd  by  the  excretion  of  nn  un< 
usual  quantity  of  tho  alkaline  phosphates.  Conditions  of 
abnormal  nervous  excitement  bring  on  analogous  effects. 
And  the  "  peculiar  oduur  of  tho  inxane,"  implying  os  il  doM 
morbid  products  in  the  pentpiratiun,  shows  a  connexion  bn- 
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twcon  >iutan!ty  aiK)  n  spociil  oomponUoa  of  tlie  ciroulaUng 
flaiijfl — ft  ooRipositifln  which,  whether  regarded  ma  cause  or 
ooiu«qTi«nce,  equally  implies  correUlwn  of  the  mental  and 
the  pbj-sicul  forces.  Lastly  n-e  hare  to  note  that  thin 

oorT«lation  too,  i«,  so  far  aa  we  can  trooo  it,  quantitatirc 
Provided  the  conditiuiis  to  norvoos  action  nT«  not  iiifiingcd 
on,  and  the  concomitants  aro  thv  vamo,  thorc  is  a  tolerably 
oonHtARt  ratio  between  the  amounts  of  the  antocMlcnts  niid 
cODBoqoents.  M'ithin  the  itDiilicd  limits,  nervouB  stiniuluiits 
and  anaxtheticti  produco  effects  on  the  thoughts  and  fvcl- 
ingfl,  proportionato  to  tho  quuntitloa  adininisterod.  And 
oonvcntvly,  wliero  the  thoughts  and  feelings  form  the  initial 
term  of  tlio  rvlatiun,  tlio  degroc  of  reaction  on  the  bodily 
onvrgie«  ts  great,  in  proportion  as  they  are  great :  rcucliiug 
iu  extreme  casea  a  total  proatntticin  of  physique 

Various  cbuscs  of  fiicts  thus  unite  to  provo  that  tho  law  of 
ictamoriihiMi*,  which  holds  among  the  physical  forces, 
holds  eciually  between  them  and  tho  mental  forces. 
Those  mode*  of  the  Utikuowahlc  whieh  wo  cull  mo- 
tion, beat,  light,  chemical  alliiiiiy,  &c.,  are  aliko  traiis- 
furntublo  into  caeh  other,  and  into  ibosc  modes  of  the 
Unkoowablo  which  we  <lbitiugui>ili  as  sen-iation,  emotion, 
Uioaght :  these,  in  their  turns,  being  directly  or  indirectly 
TO-traDsfurmublc  into  the  original  shnpi-4.  That  no  idnt  ur 
feeling  ariM-a,  aareiuia  rettult  of  itomo  physical  force  cxpcndi'<l 
in  producing  it,  is  fust  becoming  a  common  place  of  science ; 
and  whoever  duly  weighs  tbo  ovidcDoo  will  hoc,  that  nothing 
hut  an  overwhelming  bios  in  fitvour  of  a  pre-eonccived 
theory,  can  explain  ita  non-acccptance.  How  this 

molainoq>ho«is  twkcs  place— how  a  forco  existing  as  motion, 
bent,  or  light,  ran  become  a  modo  of  consciousness— how  it  in 
IMssible  for  ai^rial  vibrations  to  generate  the  sensation  we  call 
kound,  or  for  tho  forces  Hhcnitcd  by  chemical  <!hitngo«  in  tho 
bnun  to  give  rise  to  emotion — these  arc  mysteries  which  it  is 
tmpowibU  to  fathom.  But  they  aT«  not  profdunder  mysteries 
than  the  transfonnations  of  the  physical  forces  into  each  olhto'. 
11 
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Thej-  aro  not  more  complttdj  beyond  our  oompreliciuion 
.thao  Ute  ti!ittir«8af  Miiid  and  Matter.  Tlicylutvr  aimplj  th« 
nmo  iiuoltibility  as  uU  other  ultimiito  qucstioJU.  ^\'o  can 
learn  nothLug  ttiora  tlinu  tliut  hvru  U  one  of  the  aiufonailie* 
in  llio  ordor  of  phenomena. 

$  72i  If  tho  gcnoml  lav  of  tnmsfimwUoa  and  eqmralraoo 
holdi  of  the  forces  wc  clan  aa  Tital  and  mental,  it  must  liold 
aUo  of  those  which  we  class  as  BOoiaL  Whiitcwr  tukcc  |>law 
in  a  society  is  due  to  organic  or  ioorgantc  agoncica,  or  to 
a  combination  of  the  two — reaults  eitlkor  from  tlte  undirected 
pbyneol  forces  around,  from  these  physical  forces  aa  dircctml 
b^  nutn,  or  from  the  forces  of  the  men  tbcmaidvu.  No 
,  ebange  can  occur  in  its  organixatioD,  its  mo<lca  of  activity,  or 
I  the  efieda  it  produces  ou  the  face  of  the  I'lartli,  but  wliat 
proceeds,  mediately  or  imnicdinlvly,  from  thes&  Let  na  ooo- 
■idcr  firbt  the  correlation  between  tJie  plicnomemi  vKicb 
Mcieties  di^pluy,  and  the  vital  phenomena. 

Social  power  and  life  vartea,  other  things  equal,  witb  tbo 
popnlttiou.  Though  diflerent  raoc'S,  dilfi^rin^  wwlcly  in  tlieir 
Stoesa  for  oombination,  show  ua  that  tbo  force*  uauifcatod  in 
a  society  are  sot  necessarily  proportionote  to  the  number  of 
people ;  yet  we  see  that  under  given  conditions,  the  forces 
tuanifGe(«d  are  coutinod  within  ihc  liiniu  which  the  number 
of  people  impoNc*.  A  small  society,  no  matter  how  superior 
the  character  of  its  members,  cannot  exhibit  tlio  eaina 
(juantily  of  social  action  an  a  liirgc  one.  The  production  and 
distribution  of  commodities  must  be  on  a  comparatively  amaU 
,  scale.  A  multitudinouH  \ivt'9»,  a  prolific  literature,  or  a 
'  massivo  political  a^itatioQ,  is  not  poauble.  And  there  can 
be  but  a  small  total  of  results  in  the  shujie  of  art-products 
and  scientific  discoverios.  The   correlation   of   the 

eoi^Lol  with  the  physical  forces  through  the  intermediation  of 
the  vital  ones,  ia,  however,  must  clearly  shown  In  the  different 
amounts  of  activity  displayed  by  the  name  aocifty  according 
as  its  mcmbcra  arc  luppliod  with  different  amounta  of  fbirGa 
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bom  the  exIvniKl  -vratM.  Tn  th«  cflecta  of  good  and  tmd 
twrvtsU,  wii  y«arly  m>o  ttiis  rclution  iUnstratcd.  A  greatly 
deficient  yield  of  wlie-jt  is  soon  followed  by  a  diminution  of 
bosinen.  FiKlorint  an  worked  luilf-timo,  or  vloeo  entirely ; 
rniln-ay  truBio  falls  ;  retuilera  Bud  their  s»lc«  moch  lce§cncd  ; 
houso-buildiog  is  nltnoet  Euspcndcd  ;  and  if  tlie  scarcity 
risui  to  fnmine,  a  thiiLsiiig  of  tho  i^opulution  still  more 
diminishes  the  iodustriol  riracity.  Conrvndy,  nn  unusuuDy 
abundant  hnrrcstt,  occurring  under  conditions  not  otherwise 
unfaTourabh',  both  excites  thv  old  producing  and  distribating 
BgencicB  and  »t«  up  new  ones.  'iliD  siiq>lus  social  energy 
finds  vent  in  Bpeculative  enterprises.  Capital  seeking  in- 
vestment carrioa  out  invc-ntions  that  Imve  been  U'ing  unutil- 
ised. Labour  is  ex[>cndod  in  opening  now  oluuinela  of  com- 
mnnication.  TUoro  is  incr^iuwd  encouragement  to  those  n-lio 
furnish  the  luxuries  of  life  and  mioiator  to  tlio  OMthetie 
faculties.  There  arc  more  murriagca,  and  a  greater  rate  of 
increase  in  popuUlioii.  Thus  the  social  organism  grows 
larger,  more  complex,  and  more  uclivo,  AVLeii,  us 

hniqwns  with  most  civilizod  nntiona,  the  whole  of  the  mu- 
lurials  for  subsistence  are  not  drawn  from  the  area  inhabited, 
but  U9  purtly  iinportvd,  the  people  are  still  supported  by 
uertuia  harvots  elsc-wheTo  grown  at  the  ex[x:nse  of  certain 
physical  forces.  Our  own  cotton-spi&ners  and  wcavera  siipgily 
the  most  oonspicuou.'t  iiiAtance  of  a  section  in  ono  nation  liv- 
ing, in  grout  purt,  on  imported  conimodiliiM,  purchased  by  the 
htbour  they  expend  on  other  imported  commodities.  But 
ihough  tlie  social  activitiva  of  Lancn»l\in>  nro  duo  cliieRy  to 
ittntvriuls  nut  drawn  from  our  own  soil,  they  are  none  the  loss 
t'Tolrcd  from  physical  forces  elsewhere  storod  up  in  fit  forms 
and  then  brought  b«re. 

If  we  ask  whence  come  thcso  physical  forooa  from  wbii^ 
llirough  tJio  iutennediation  of  tliu  Tttol  foTOOS,  the  social 
forcea  arise,  the  ri<ply  is  of  course  oi  heretofore^the  solar 
radiationa.  Based  as  the  life  of  a  society  iS  on  animal  and 
vwtetal  producla ;  and  dependent  as  these  animal  oud  vegota) 
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imxlucls  nro  on  Uic  liglil  and  Iicat  of  tbo  etin ;  it  folloira  that 
llie  dtungM  going  on  in  societies  arc  cffcctt  of  forces  boTing 
II  common  origin  vith  those  n-liiclt  produce  all  tlic  other 
orders  of  chiingcs  tluil  havo  bocn  anitlyiEiOc).  Kot  only  is  the 
foroo  expended  by  the  horse  banio««e<)  to  iho  plough,  nnd  by 
the  labourer  guiding  it,  derired  from  tho  samo  reservoir 
u  is  the  force  of  the  fnlling  cataract  and  the  roaring  hurri- 
cane ;  but  to  this  same  renervoir  are  eventually  Iracoablo  those 
ftubUer  and  more  cotnjitex  manifestations  of  force  which 
humanity,  as  socially  embodied,  evoIvcK.  Tito  osscrtioo  i»  a 
elartUng  one,  and  by  many  will  bo  thought  ludicrous ;  but  it 
is  an  unavoidable  deduction  which  cannot  here  be  passed  ever. 
Of  the  phyAicul  forces  that  arc  directly  transformed  into 
social  ones,  tJie  like  is  to  he  said.  Currents  of  nir  and  water, 
which  before  the  use  of  stbain  were  the  only  agencies  brought 
in  ai<l  of  niusc'idiir  effort  for  tho  performance  of  induAtrinl 
proocsscs,  are,  oa  wo  hare  seen,  generato>l  by  the  hcttt  of  the 
sun.  And  the  inanimate  power  that  nov,  to  so  vut  an 
extent,  supplements  human  Lthour,  is  similarly  dcrirod.  Tho 
late  George  Stephenson  wss  one  of  the  fii-st  to  recognize  the 
fact  that  tho  force  impelling  his  locomotive,  originslly  eman- 
ated from  the  sun.  Step  by  sUrp  wo  go  bock — ftrom  tho  mo- 
tion of  tlie  piston  to  the  evaporation  of  the  water ;  thernoe  to 
iho  hent  evolved  during  tho  oxidation  of  coal ;  thonco  to  tlio 
nssiroilation  of  carbon  by  the  phmts  of  whoso  imbedded  re- 
mains  eoid  consists ;  tliencc  to  the  carbonic  ecid  from  which 
thvir  carbon  waa  obtjiined  ;  and  thence  to  the  ra)-8  of  light 
that  de-oxidized  t\i\s  carbonic  acid.  Solar  force*  millioiw  of 
years  ago  expentlefl  ou  the  Karlh's  ^-cgetatiou,  and  sinoe 
loeki-d  up  beneath  iU  surface,  now  unelt  the  metals  required 
^>r  our  machines,  turn  tho  latlies  by  which  tho  mndiincs  are 
shtpud,  work  them  whi^i  put  together,  and  diatribute  the 
&brtcs  tJiey  produce.  And  in  so  far  as  economy  of  latxiur 
makes  possible  the  sup])ort  of  a  hirger  population ;  gifw  a 
surplus  of  human  power  that  would  else  bo  -  abeorhed  in 
manual  oceuputiuus  ;  and  it    facilitates  tlio  devclnptnent  of 
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higher  Icinda  of  activity ;  it  i»  clour  that  thne  aaaaX  forMW 
which  ar«  directly  corrcUtod  with  physical  foroos  onciviitly 
dorivvd  Crom  th«  ion,  ar«  only  less  important  than  those 
whose  corrcUtM  ore  th«  riUl  force*  roociitly  <l<.'rivMl  from  it. 

§  73.  Rirgnrdcil  as  an  induction,  the  doctrine  ael  forth  iit 
thia  cliapter  will  most  Ukcly  be  mot  by  a  demurer.  lUany 
who  a'lmit  that  among  physical  phonomenn  at  least,  irana. 
fwrm;itioii  of  foiwa  is  now  established,  will  probably  say  tiat 
inquiry  haa  not  yot  gone  fur  viiough  to  vnablo  us  to  prodicute 
cqtiiviilctici-.  Aiid  iu  reepect  of  the  forcra  chwsuil  m  vitut, 
mental,  and  social,  th«  evidence  iu»gnod,  liow«Tor  little  to  bo 
explained  away,  they  will  consider  by  no  means  oonoluaire 
l-vcn  of  traaiformntion.  much  less  of  cqaivalonce. 

To  Ihow  who  think  tlnut,  it  must  now  however  bo  pointed 
out,  thattlic  universal  tnilh  above  illustrated  under  itavartoui 
aiq>ects,  ii  a  nccoimiry  coroUaiy  from  tho  persistence  of  force. 
Setting  out  villi  tlw  propONitioa  that  force  con  neither  come 
into  oxistcnoe,  nor  ceaae  to  exist,  the  several  foregoing 
gOQOnd  conolu8ion»  incvitobly  follow.  Kuch  manifc*lation  of 
force  csn  be  inteqirAcd  only  nn  the  effect  of  »omc  antecedent 
forM :  no  matter  whetlier  it  be  an  inorganic  action,  an 
animal  movement,  a  thought,  or  a  feeling.  Either  this  miiat 
beoouocded,  or  eUo  it  must  bo  nK«crted  thut  our  buocosmvo 
states  of  consciousnosa  are  sclf.crcated.  Kilher  mental 
vnergtCH,  as  well  as  bodily  onca,  are  quantitatively  correlated 
to  oortaiii  energies  cx|XTndGd  in  their  production,  and  to 
eertain  other  energies  which  they  initiate ;  or  ebio  nothing 
must  bocomo  something  and  eomething  must  bcoomo  nothing 
llic  iillematiros  are,  to  deny  the  pcnil^tenco  of  force,  or  to 
ndmit  thiit  every  physical  and  paychinl  change  is  generated 
by  certain  antecedent  forms,  and  ihiit  from  given  amounts  of 
such  forces  neither  more  nor  lex*  of  »uch  physical  and  paychiul 
changes  can  result.  And  since  the  persistence  of  force,  being  a 
datum  of  con«cioiunora,ciiuuot  be  denied, its  unavoidiiblccorot- 
lory  must  bcaoccptod.  This  corollary  cannot  indued  bo 
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made  more  certain  bi,'  aocumulatmg  illuatratiooa.  The  tmtli  u 
arrived  at  deductively,  catmot  be  iuductirely  confirmed.  Far 
CTcry  tmo  of  «uch  dots  oa  thoao  aboro  detAilod,  it  oitablulied 
only  tkrongh  the  indirect  awamptioa  of  that  peraiBteooc  of 
forco,  from  in'hich  it  nr'nlly  follows  na  a  direct  oonseqiKDce. 
llio  most  exact  proof  of  corrclutioit  and  cquirnlcnco  which  it 
lA  pos&iblc  to  roiicli  by  cxpcrjnicntiil  iiiquirj-,  m  ihut  iHUKd  on 
moaauroment  of  the  forces  expended  and  the  forces  productd. 
Uut,  M  ms  shown  in  the  luat  chnpter,  any  such  process  of 
meoBurancnt  impUoa  the  use  of  some  unit  of  form  which  i» 
Rssumod  to  remain  constant ;  and  for  this  sagumption  tlicie 
pan  be  no  warrant  but  (liul  it  iii  a  corollary  from  the  pciaiat- 
ence  of  force,  iluw  t)i<-n  can  any  rx^naOTiing  based  on  this 
corollary,  provo  the  c^nmlly  direct  corollary  that  when  a  giTOil 
({umilily  of  forco  cmscn  to  cxi«t  under  one  form,  on  equal 
qiiantily  must  come  into  exiHtonco  under  some  other  form  ot 
lurmsP  Clearly  the  i  priori  truth  expressed  in  thia  but 
uorolhiry,  cannot  bo  more  firmly  cetabliahod  by  any  &  pet- 
teriori  proofs  vbich  the  first  corollary  helps  us  to, 

"  What  then,"  it  muy  bo  askod,  "  is  the  uso  of  them  inveett- 
gationa  by  which  tnuia  format  ton  and  erfuiralence  of  forcM  ia 
HDUght  to  bo  eNtabli sited  iia  an  inductive  truth?  Surely  it 
will  not  be  alleged  lliat  they  are  usclcoa.  Yet  if  tho  corre- 
latiua  oaiiiiotbo  modomoreoertutn  by  them  than  it  is  alrt>a4lyt 
doe«  not  tlicir  it«:Ioasnoaa  neoossarily  follow  ?"  No.  limy  ate 
of  value  OS  disolosing  tho  muiiy  particular  implications  which 
the  general  truth  does  not  specify.  They  are  of  mtue  ca 
teaching  us  how  much  of  one  tuodo  of  force  is  the  equivalent 
of  eo  much  of  another  modo.  ITity  are  of  value  oa  dctonmn- 
iiig  under  what  eundttions  ooch  motamorphosis  occurs.  And 
liicy  are  of  value  as  leading  us  to  inquire  in  what  shapo 
tho  remnant  of  force  haa  escaped,  when  the  apparent  rcaulta 
are  not  equivalent  to  the  cause. 
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CHAPTER  IS. 


THE  DUBCnOH  OF  HOTIOH. 


$  7-(.  Toi  Ab8olat«Caaso  of  choogcs,  so  matter  what  may 
bv  thvlr  speciai  naturCD,  ia  not  leas  incoinpreh{?asible  in  respect 
»f  the  unity  or  <luiility  of  its  Rclion,  than  in  all  other  respects. 
We  cannot  di>oido  Ixawoen  Iho  ultvnitittvc  suppotsitiona,  thiit 
phonomcoa  are  due  to  the  Toriously-coiidilioned  workingH  of  a 
•iiiglo  forci^iuid  thatthcj  oroduGtotliocouflid  of  twofurot^. 
'^VIlcthe^,  aa  some  contend,  <!Vf:r}-thi]ig  is  explicable  on  the 
h^-potlicHS  of  universal  preasuro,  wlienco  what  wo  coU  tenrioa 
results  dilTerGtitially  from  inequulitica  of  pressure  iu  oppotito 
directions;  orjwhQthor,  aa  might  be  with  equal  propriety  con- 
t«ndod.  tilings  arc  to  be  csplniucd  on  the  liypolhesU  of  uni- 
vcnuil  tctmion,  from  wliich  pressure  ia  a  differential  result ;  or 
wliethcr,  as  mo»t  phjHicists  hold,  pressure  and  tousiou  orery- 
where  co-cxltt ;  are  (iu(«tion«  whit-h  it  is  impo<i8iblc  to  8otU«. 
Each  of  these  three  supposilit»is  makes  the  fuels  eomprdicn- 
sible,  only  by  pOBtulsltiig  no  inconocivabili^.  To  aasumo  a 
universal  pressure,  coiifoasodly  requires  us  to  oammo  an 
infinite  plcaum — an  unlimited  space  full  of  Muncthing  whioli 
is  ererywhera  pressed  by  something  beyond ;  and  this 
assumptibQ  cannot  be  mentally  reiilLtcd,  That  unirersal 
tension  ia  the  immcdiato  agi'ucy  1»  wliiuli  plicnomona  ant 
due,  is  an  idea  o|>cn  1o  a  parallel  end  equally  fatal  objection. 
And  however  verbally  intelligible  may  bo  the  propositioD  that 
I  and  tensioa  everywhere  co-uxist,  yet  wv  couaot  irilf 
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rpprcwnt  to  ourMlvvs  otio  ultimaltr  unit  of  nutter  as  drawing 
onothor  while  resisting  it 

Nevertlielees,  this  butt  Wliof  is  <me  whicli  we  are  otHnpoDed 
to  cntCTtitiii.  Matter  coiinol  bo  concuivcd  except  aa  mant- 
festing  forces  of  attraction  and  T«pulaton.  Itodjr  ia  dia- 
tingtiiolicd  ill  our  consciouAncM  from  t^iiuct-,  by  its  opposition 
to  our  muscular  energies ;  and  this  oppoution  wo  fvvl  under 
[the  twofold  form  of  a  cohc«ioa  that  hinders  our  eflbrta  to 
rend,  and  a  n>u»tiuicR  tliat  liiiidcnt  our  cfTorts  to  compreea. 
Without  rcaistaocc  there  can  bo  merely  empty  eslcDuon. 
Without  cohesion  thoro  can  bo  no  remtanoe.  I'robably  this 
conception  of  autagoni^liu  forces,  is  origtnallj  derived  from 
the  antagonisin  of  our  flexor  and  exlennor  musclvA.  Cut  bo 
this  us  it  may,  wo  aro  obliged  to  think  of  all  objecla  as  made 
up  of  lutrtH  that  attract  and  repel  ooeli  other ;  since  this  ia  tlia 
form  of  our  cxiierience  of  all  objects. 

By  a  bighor  abstraction  results  the  conception  of  attnctivo 
and  ropulitivo  forces  pervading  Kpnce.  Wo  cannot  dtasociate 
force  from  oconpicd  extension,  or  occujticd  extension  from 
force ;  because  we  have  never  an  immediate  conscioosneaa  of 
either  in  tho  abm^nco  of  tlio  other,  >'cvcrtIioIes«,  wo  havo 
abundant  proof  that  force  is  exercised  through  what  ap- 
pears ^  our  senses  a  vacuity.  Mctitally  to  represent  this 
exercise,  we  are  henrc  obligt-d  to  fill  the  apparent  raeuity 
with  a  species  of  matter— an  ctherial  medium.  The  coosti- 
tulion  we  assign  to  this  ethcriid  medium,  however,  like  the 
constitution  wo  assign  to  solid  subsiance,  is  ne<;Dsaarily  an 
ahatract  of  the  impressions  received  from  tangible  bodies. 
Tlie  opposition  to  pressure  which  a  tangible  bo<ly  oifcra  to  va, 
is  not  shown  in  one  direction  only,  but  in  all  directions ;  and 
to  likewise  is  its  tenacity.  Suppose  countless  lines  radiating 
from  its  centre  on  every  aide,  and  it  rcsiats  along  each  of  theae 
lines  and  coheres  along  each  of  these  lines.  Ileuoo  tlia 
constitution  of  thoee  uliimato  units  through  the  inslnimcn- 
tality  of  which  phenomena  arc  interpreted-  Be  they  atoms 
of  pondonble  matter  or  molcculce  of  ether,  Ibc  properties  w» 


I 
I 


THE   DntRCriaX   of   UOl'ICHt. 


225 


I 


I 


Ibem  to  pos9(>8i  are  nothing  elie  than  Uipsc  pcp- 
ci^ptiblc  pmp«'rti«  idealize'].  Ccnlrcs  of  forcu  attrncling  and 
rcriH'lling  cuch  olhvr  in  all  directions,  are  simply  inwiuibtc 
porlions  of  matter  huving  the  cndownieittH  common  to  aenai- 
blu  portions  of  mutter — endowments  of  which  vo  cannot  hy 
any  mental  c&brt  direst  them.  In  hrief,  ifacy  arc  tlw  in- 
'irainahle  (^h-mentHof  the  oonccptiou  of  matter,  ubHtractod  Atint 
its  rnrlnhlo  clcmcots — sixo,  form,  quality*  &c  And  so  to 
iiiter])r«t  nuuiifcstations  of  fureo  wliieh  cannot  bo  tAottuilljr 
xperiencod,  we  use  tbo  terms  of  thouf^bt  sappliod  by  our 
toctnol  cxpcrienoM ;  nnd  this  for  the  »uQk'iont  mutun  llmt  vo 
aiiist  UK  ihcao  or  none. 

AAor  all  that  has  been  boforo  shown,  luid  uAor  the  bint 
gircn  iiboTo,  it  needs  tci^Tccly  be  Htid  llmt  tliewc  univcmlly 
Do-existent  forces  of  atlxaction  and  repulsion,  most  not  bo 
taken  a*  realities,  hut  ns  our  symbob  of  the  reality.  Thoy 
arc  the  forma  under  which  the  ivorkinfiis  of  the  Uuknowablo 
BTC  cognizable  by  us— mode*  of  the  Unconditiuned  aa  pre- 
sented under  iho  conditions  of  our  oonsciouancss.  But  while 
koowiog  that  the  ideas  tbuagenerntedinuaarenotabaolutiily 
true,  wo  may  onroservodly  siureoder  outbcItos  to  them  as  ro- 
Isltvoly  true ;  and  m&y  prooci'd  to  otoIto  a  serin  of  doduo- 
tions  having  a  like  relative  truth. 


$  75.  From  uni* crsnlly  co-existent  forces  of  attraction  and 

ro])iuhiion,  ibcru  result  cerluin  laws  of  direction  of  all  movo- 

monl.      "ftTicro  attractive   forocs  alone  are  concerned,   or 

ratlivr  aro  alone  appreciable,  mcivenieiit  takot  phioo  in  tlte  di- 

trntion  of  their  resultant ;  wblch  may,  in  a  aenae,  bo  called  the 

line  of  greatest  tnclion.     ^^'he^c  n-pubdiro  forces  alone  ure 

mcemed,  or  rather  are  alone  opprcciuble,  movement  takm 

ihwo  along  their  rosullant ;  wbich  is  usually  known  as  the  line 

if  least  resistiinoe.    And  where  both  attmclive  and  rcptiUint 

^foreoH  aro  ootMemod,  or  are  a]>prcciabl4^  movement  takn 

laco  along  the  rorallant  of  all  the  tractions  and  K'sistanoea, 

trictly  apeakiug,  this  last  is  the  sole  law ;  oinoiv  by  tW 
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hjrpotliMia,  both  foroea  are  everyvWe  in  action.  Bat 
•nry  frcquentlj*  tho  odo  kiitd  of  force  is  to  immcnwly  tn 
excGM  that  Uio  effect  of  tho  other  kind  inaj  bo  left  out  of 
coDsidcration.  Prnclicatly  wc  may  mj  that  a  body  falUug 
to  tJio  Earth,  foUowa  the  lino  of  greatest  traction ;  rince. 
tltough  the  rosistaace  of  the  »ir  must,  if  tho  body  be  irregular, 
Cttuae  aoroe  diver^nco  from  thi^  tine,  (<|tuto  perceptible  with 
feuthen  and  leaves,)  yet  ordinarily  the  ditH^gvneo  is  ao  djghl 
that  we  niny  omit  it.  In  thctatne  manner,  though  tho  eotina 
t-iken  by  the  steam  from  an  exploding  boiler,  diffore  somewhat 
from  tluil  which  it  would  take  were  graritalion  out  of  tlioque^ 
t ion ;  yet,  as  [cavitation  affects  ilscourso  infinitoetmnlly,  we  are 
juslitit^d  in  asserting  that  tho  oscnping  sletun  follows  the  line  of 
louat  rosittunoo.  Motion  then,  wo  may  my,  always  fellows  tli€ 
line  of  gre«t«st  traction,  or  tho  lino  of  least  reaistaocc,  or  tlio 
resultant  of  tlie  two :  bearing  in  mind  that  though  the  last  is 
alono  strictly  true,  the  othera  ar«  in  many  cases  sufGciontly 
near  tho  truth  for  practical  purposes. 

liloTemont  sot  up  in  any  dinx'tion  is  itself  a  cause  of  further 
movement  in  Uiat  dirrction,  sinoo  it  ia  tlio  embodiment  of  a 
surplus  foroo  in  that  direction.  Tiiis  hoMs  equally  with  the 
trunnit  of  raitlt^r  tlirough  Space,  tho  trannit  of  maUer  thrmigh 
matter,  and  tho  trausit  through  matter  of  any  land  of  vibtii- 
liun.  In  tho  cojio  of  matter  moving  through  space,  this  prin- 
ciple is  espreeaed  iu  the  law  of  inertia — a  law  on  which  tho 
ealcvlattona  of  physical  astronomy  arc  wholly  based.  In  the 
nam  of  nutter  moving  through  matter,  wc  truce  tliu  same 
truth  under  the  familiar  experience  that  any  breath  marie  by 
one  solid  through  another,  or  any  channel  formed  by  a  fluid 
-through  a  solid,  becomes  a  route  along  n-liii-h,  other  tilings 
equal,  subsequent  movemcnta  of  like  nature  take  place.  And 
in  the  coae  of  motion  pojuing  through  matter  under  the  form 
of  an  impulse  eomm^miceted  from  part  to  part,  the  facts  of 
QSgnetizatton  go  to  show  that  tlie  cetablishmont  of  undula- 
tions along  certain  lines,  dotonntnos  their  continuanoo  along 
those  lines. 
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further  foUoirs  from  tlio  comlitions,  that  the  direction  of 
movcRK-nt  call  rnrcly  if  over  be  perfectly  straight.  For 
mactvr  in  motiuii  tu  put-inM)  ooRtinuouitly  the  exact  line  in 
wliiuli  it  eela  oat,  the  forcea  of  attraction  and  rcpiihdon 
mnrt  be  sjinmctrically  disposed  arottnd  its  )uth ;  and  the 
ohaneot  agoiiut  lhi»  arc  iuiitiitoly  grout.  Tho  iin{)oMibiiity 
of  inakin;^  an  absolutely  troe  edge  to  a  bar  of  matal — the 
fiict  that  ftU  which  can  be  done  by  the  beet  mocliantciil  «]>• 
pliaocen,  is  to  roduoe  the  irroguluritios  of  nuch  an  edge  to 
unounta  tlmt  cannot  be  poroeiTcd  williout  niagnifiera— suffi- 
ciently exemplifies  how,  in  consequence  of  ihe  unsymmctricol 
diatribtitton  of  foroee  around  the  line  of  movomcut,  the  inove- 
mcnl  is  rondorod  moro  or  hea  indirect.  It  nay  bo 

well  to  add  that  in  proportion  aa  tlio  forces  at  Tork  are 
numerous  and  Taricd,  the  curve  a  uionng  body  describes  is 
oeceesartly  comjilcx  :  witnvM  tlio  contrast  bctwct'Ji  Ui«  flight 
of  an  arrow  and  the  gyrations  of  a  stick  toased  about   by 

■bre&kors. 

^  Aa  a  Btep  towards  nniilcation  of  knowlodgo  we  hare  now 
to  trace  these  general  Invrn  throughout  tJio  various  orders  of 
changes  whichtheCosmoacxhibitit.  W'vhavotonote  bow  every 
motion  talECS  place  along  the  line  of  greatest  traction,  of  least 
rcaistanoc,  or  of  their  rc«ultant ;  how  the  setting  up  of  motion 
■long  a  certain  line,  becomes  a  cause  of  its  continuance  along 
that  line ;  how,  nevcrthclcssi  change  of  relations  to  external 
forces, always  renders  this  line  indirect;  and  how  the  di-grco 
of  its  indirectness  tncrtwcs  with  every  addition  to  the  number 
of  iufluenocs  at  work. 


■    S  76.  If  we  assume  the  first  stage  in  nebular  eoudensatioa 

to  bo  the  precipitation  into  flooculi  of  denser  matter  provioudy 

diOiLwd  tlirougli  a  rarer  nicdiuni,  (a  supposition  both  phyai- 

i*olly  justified,  and  in  harmony  with  certain  a^trouomical  ob- 

errotioQS,)  wo  shall  find  that  nebular  motion  is  interpretable 

"in  pursurinco  of  tJio  above  general  laws.   Each  portion  of  such 

ipour-likc  matter  must  begin  to  move  towoi-da  the  oommon 
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oentro  of  gravity.  Tlie  tractirc  force*  wliicb  wodU  of  tbsm- 
aelvcs  can;  it  in  n  straight  liao  to  the  centra  of  gravity,  are 
opposod  by  tli«  KdUtuat  forcM  of  the  modium  through 
which  it  i^  draim.  The  direction  of  movement  must  be  the 
rceiiltuut  of  ihcM — a  resultant  which,  in  conacqnonoo  of  Iho 
tiii-iyinmctrical  form  of  the  flocculoe,  most  bea  carre  dinscted, 
not  to  the  centre  of  gravity,  but  towardB  one  udo  of  it.  And 
it  may  bo  rrndtly  diown  that  in  an  aggregation  ofsuob  floc- 
ciili,  severally  thus  moving,  there  must,  by  oompoeition  of 
forces,  eventually  result  u  rotation  of  tho  whole  nebula  in  one 
direction. 

Merely  noting  this  hjix>thetical  illuMration  for  the  purpose 
of  showing  hovr  the  law  appUea  to  the  caao  of  nebular  evoln- 
tion,  sappoaing  it  to  hare  taken  place,  let  ua  pass  to  the  pfae- 
nomena  of  tho  Solar  System  na  now  exhibited.     Iloro  the 
goDorul  principles  above  aet  forth  are  crory  in.itant  exempli- 
fied.    Each  planet  and  satellite   has  a  momentum  wkiclt 
would,  if  acting  nloiie,  carry  it  funrard  in  tliv  direction  it  is 
at  any  instant  pursuing.     This  momentum  benec  acta  as  a 
TOsiatance  to  motion  in  any  otbor  direction.   Each  planet  and 
aatellite,  hoxvcvcr,  is  drutvn  by  a  force  which,  if  unopposed, 
would  take  it  in  a  straight  Udo  towards  its  primary.   And  the 
resultant  of  these  two  forces  is  that  curve  which  it  describes— 
a  curve  manifustly  conaequent  on  tho  unsymmetrical  distribu- 
tion of  tho  foroes  around  its  path,    litis  path,  when  more 
belotely  examined,  supplies  us  with  further  illustrntiona.     For 
'it  is  not  an  exact  circle  or  ellipse ;  which  it  would  bo  wero  tfaa 
tangoatinl  and  ccntnpctul  forces  tho  only  ones  conoomod* 
Adjacent  members  of  tlio  Solar  Sx-stora,  over  Turning  in  their 
relative  jwisitioDft,  cause  what  we  call  perturbations ;  that  is, 
slight  divergences  in  various  directions  from  that  circle  or 
ellipse  which  tho  two  cliief  force*  would  produce.   These  \>et- 
turbationa  severally  show  ua  in  minor  degrees,  how  tho  line  of 
movement  is  thu  reitidtunt  of  all  tlie  foi'oes  engaged ;  and  how 
this  !iaa  hocomoa  .more  con\plioatod  in  proportion  as   the 
fbiDoe  arc  multiplied.  If  instead  of  the  motions  of  lh« 
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plunots  and  satellites  as  wholes,  vo  consider  tbo  motions  of 
ihtfir  jiartfl,  wo  meet  with  oomparntivt^ly  oomplcx  illiutrnlionjt. 
very  pnrlioQ  of  iho  Kurth'a  aubsUuice  in  its  daily  rotAlion, 
icvscnbcD  a  curve  wliich  is  id  tho  main  a  rcaultAnt  of  that 
lUlonco  which  ohocka  its  nearer  approach  to  ihc  centre  of 
grarity,  th&t  momentum  whieh  would  cany  it  ofTiit  n  tungrnt, 
and  those  forces  of  gravitution  and  coh<^Hion  which  kvicp  it 
from  being  so  carried  off.  If  this  axiul  motion  bo  compoundod 
with  the  ortntal  motion,  tho  cour«o  of  cnch  part  in  seen  to  bo 
a  much  more  involved  ono.  And  we  lind  it  to  huro  a  atill 
proutor  complication  on  takinj^  into  nocount  thit  lunar  att  ruo- 
taoB  which  mainly  produces  the  tides  and  tho  prccvsnion  of 
the  equinoxes. 


i  77.  Wo  eomo  noxt  to  terrcshtul  chang<>s ;  present  ones 
aa  observed,  and  ptut  ones  a»  inferred  by  goologista.  Let  us 
set  out  with  tho  bourly-ocuurring  nltoratioos  in  tho  Earth's 
atmoBphere;  doaocnd  to  the  slower  aIt«ratioiis  in  jirogroici  en 
itSBiniboo;  and  then  to  the  still  slower  ones  going  on  beneath. 
SEuaoe  of  nir,  absorbing  hcut  from  surfuccA  wannod  by  tJio 
sun,  expand,  and  so  Icwwn  the  weight  of  the  atmoaphertu 
colomna  of  which  they  ore  parta.  Ilenoe  they  offer  to  adjacent 
Dspberlo  columna,  diminUlitid  lateral  recurtanoc;  and  these, 
jutha  directiona  of  tlie  diminished  rcaistance,  displace 
tSr  i  vhilo  thin,  pursuin;;  an  upward  course,  dia* 
a  motion  along  that  line  in  whtoh  theru  ia  lixiMt  prcssuro. 
again,  by  the  asoviit  of  such  hoatcd  masaca  from  ox- 
aroaa  like  the  torriil  xono,  thero  ia  producer!  at  the 
upper  surface  of  the  atmosphere,  a  protuberance  beyond  ttiu 
limits  of  equilibrium — when  (lie  air  forming  this  protiilwr- 
iinec  b(!gina  to  overtlow  laterally  towards  the  polos  ;  it  dot-s 
BO  because,  wliile  the  tractive  force  of  tho  Earth  ia  nearly  tie 
vame,  the  lateral  rosistanoo  is  greatly  diminished.  And 
tlirougLout  the  course  of  each  current  thus  generated,  as  well 
throughout  the  course  of  each  ootrnter-cnrrent  flowing  in- 
the  vacuum  that  is  left,  tho  dircotiort  is  always  tho  resultant 
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nf  the  Earth's  traolire  foroo  and  Uie  rcAstance  oflbred  by  tbo 
mirrounding  iniiAam  of  air :  modified  only  l>j  conflict  with 
othw  oorrcnta  timilaHy  dctomunod,  and  by  coUiaion  with 
promioeoccB  on  the  Karth'a  crtut.  Tlxo  moTcmento 

of  wut«r,  in  both  its  guoons  and  liquid  el*t«0,  famish  furthor 
examples.  In  conformtty  vrilli  tho  mechanical  theory  of  heat, 
it  may  be  sliowa  that  evaporation  is  the  cacapo  of  [larticlcs  of 
water  in  the  dirMtion  of  least  resistance ;  and  that  aa  tha  re* 
etBtanoe  (which  is  duo  to  the  pressure  of  the  water  diflusod  io 
a  gassouB  state)  diminishes,  llio  ornporatjon  incressea.  Coo- 
vcrsoly,  tliat  nuhing  together  of  particles  oaUedcoodaitNition, 
which  take*  place  when  any  portion  of  atmospheric  Ta[>our 
has  its  tompcraturo  much  lovrorcil,  may  ho  intcrpri-tod  as  a 
diminution  of  the  mutual  pressure  among  the  coudciuiog 
particles,  whilo  the  pressuro  of  surrounding  particles  remains 
tho  auno ;  and  so  is  •  motion  taking  place  in  tho  direction  of 
lessened  resistance.  In  the  course  followed  by  the  resulting 
rsin-drope,  we  ham  one  of  tlio  simplest  iuttonocs  of  tho  joint 
effect  of  the  two  antagonist  forces.  Tho  Earth's  atlrnction, 
and  the  rcauitaiico  of  atmospherie  currents  ever  varying  in 
direction  and  intensity,  give  as  thrir  resultants,  lines  which 

'  tnoUao  to  the  honxon  in  couuIIvhs  dilffiront  degrees  and  under- 
go perpetual  rariatioos.  More  clearly  still  is  the  law  excm- 
pliJiod  by  those  same  min-dro{)s  when  they  reach  the  groancL 
In  tho  course  they  tuki>  whilo  trickling  over  ita  surfuco,  in 
every  rill,  in  every  larger  stream,  and  in  every  river,  wo  ace 
them  (U^cniding  aa  straight  as  tho  antagonism  of  surnmnd- 
ing  objects  permits.  From  moment  to  moment,  tlio  motioD 
of  water  towanLi  the  ICorth's  ocntro  is  opposed  by  tha  aolid 
matter  around  and  under  it ;  and  from  moment  to  n»meQt 
its  routo  is  tho  rcaiiltant  of  the  lines  of  gn^ite«t  traction  and 
least  resistance.    So  far  from  a  cascade  furnishing,  as  it  aeema 

,  to  do,  an  exooptii>ii,  it  furnishes  but  auotlier  illustration.  For 
though  all  solid  obstacles  to  a  vertical  fall  of  the  water  are 
ramoved,  yot  the  water's  horizontal  momentum  is  an  obstaclo ; 
and  tho  paraboU  in  which  the  stream  leaps  £rom  the  pro- 
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jt-uting  Icdgf,  ia  gvncnitcd  hy  llio  combined  grnTiution  and 
momentun).  It  may  bo  well  jtist  to  dntw  attt^iition 

to  iliQ  degree  of  coinploxity  here  piv»duc«d  in  the  lino  of 
moTcmcat  by  tUo  varittljr  of  forMS  at  work.  In  almospliflrio 
currents,  and  stiU  mon  clearly  in  wstor-couraea  (to  which 
I  might  1>n  nildod  occATt-^lrcsms),  tho  route  follow^  is  too  com- 
plex to  be  dcfmod,  aaro  as  a  curve  of  tbreo  diincnHiouK  with 
nn  over  varying  oquiition. 

The  Earlh's  solid  cru3t  undnrgocR  ohangM  that  supply  an- 
other gnrap  of  illustrations.  'I'ho  denudation  of  huwla  and 
tho  depositing  of  the  rffmovod  sodtimrnt  in  ncv  stmta  at  the 
bottoms  of  Mas  and  lalcee,  is  a  proccaa  ihroughoiit  vltieh  mo- 
tion is  obriously  dctonnined  in  th«  same  way  as  is  that  of  the 
water-  cjfvcting  tho  trnniiport.  Again,  though  wn  haro  no 
direct  indnclive  proof  tbat  tbo  forces  elajtned  an  igneous,  ex- 
pond  thomsolTcs  along  lines  of  least  resistanro;  yet  what  litlle 
we  know  of  tbem  is  in  harmony  wilh  tho  belief  tliat  Uioy  do 
M.  Earthquakes  continually  rerisit  tho  same  localities,  and 
•pecial  tracU  undergo  for  long  pormds  together  sucooasiTe 
elevations  or  aubsidenoes, — facts  which  imply  tliat  already- 
fractured  portions  of  tho  Earth's  crust  are  those  most  pnino 
to  yichl  under  the  prcanirc  caused  by  further  contractions. 
llie  distribution  of  volcanoes  alung  certain  linos,  as  w(^  as 
tho  fmqucnt  rcctirrenco  of  eruptions  from  the  same  vciitd, 
nre  facta  of  iiko  weaning. 

^B  :J  78.  Huit  oi:gaiiifl  growtb  takos  ploco  in  the  direction  of 
'  IttifttMiaUiiM,  is  B  pivpositum  that  has  boon  set  forth  and 
illn»tratnl  by  Mr.  Jothm  ITinton,  in  Uio  Jlcdieo-C/iintryiivi 
Jiecieie  for  October,  1858.  Aller  detailing  a  few  of  tho  early 
obM-rviitiuns  whioU  U-d  liim  to  this  gene ruliza lion,  be  for- 
mutates  it  thus : — 

"  Organic  form  is  tho  rcsnlt  of  motion." 
"  Motion  taken  llio  direction  of  least  reeistanco." 
"Tbercftire  organio  form  ia  tlio  result  of  motion   lu  the 
otion  of  least  rcsistanco." 
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Aft«r  an  cluciilntion  nnd  dcfunce  of  this  position,  Mr. 
Hinton  prDce«ds  to  interpret,  in  conformity  with  it,  sun- 
dry phcnoiacna  of  dorclopmcnt.  Spcuking  of  plants  be 
•ays: — 

"  The  fonnalion  of  the  root  furnishm  a  beautiful  illuctra- 
ti«ii  of  tlio  law  of  Iwiitt  nisistancc,  for  it  growH  by  iauuuating 
itself,  coll  by  cell,  through  the  iiitcrstioce  of  the  eoil;  it  is  by 
iitivh  minute  B<l(litIoiis  that  it  iacrcasos,  grinding  and  twisting 
wbithcrsoe\'(tr  tlic  obstuuli^  it  meet*  ta  its  path  detemiiite,  and 
growing  there  moBl.  nhcre  the  nutridTe  materials  are  added 
to  it  most  abundantly.  A«  wo  look  on  tho  roots  of  a  mighty 
tree,  it  appoa»i  to  uh  oit  if  tlioy  had  forced  thnmsclvGa  irith 
giant  TJolenco  into  tho  solid  earth.  But  it  is  not  «o ;  they 
were  led  on  gently,  cell  added  to  cell,  oofUy  as  tho  dews  do- 
scended,  and  the  looaened  earth  made  way.  Once  formed,  in- 
dued, they  cxpunil  with  an  onornioux  power,  but  tho  qxmgy 
eondition  of  the  growing  radicles  utterly  forbids  the  suppoei- 
tion  that  lliey  aro  forced  into  the  earth.  Is  it  not  probabU^ 
indeed,  that  the  enlargement  of  the  roots  already  formed  may 
crack  the  surrounding  soil,  and  help  to  make  tho  intcrstiocs 
into  which  tlio  now  roullcts  grow  ?  "        •         •         • 

"  Throughout  nlmosl  iho  whola  of  organic  nature  the  s|Hral 
form  is  moro  or  loss  distinctly  marked.  Kow,  motion  under 
nsistancG  takca  a  npirul  <lircctioji ,  ok  may  be  wvn  by  the  mo- 
tion of  a  body  rising  or  falling  through  water.  A  babble 
rising  rapidly  In  water  describes  a  spml  closely  nwimbling 
a  corkscrew,  and  a  body  of  modcrato  q>ooifio  gravity  dtop[>cd 
into  water  may  bo  eoen  to  fall  in  a  curved  direction,  th» 
spiral    tendency    of  which   may    bo   dintinctly   obaemd 

*  *         *        la  this  prorailing  spiral  farm  of  OTganic 
bodies,  tlicroforc,  it  appears  to  me,  tliat  there  is  prcscntvd  »\ 
strong  prima  /a.-ie  cose  for  the  view  I  hare  maintained. 

•  •  •  Tiio  Hpiral  form  of  iho  branohvA  of  many 
trees  ia  very  apparent,  and  tho  universally  spiral  anangomcnt 
of  tho  kavce  around  the  stem  of  plants  needs  only  to  bo  rcfoit^i] 
to.        *        *        *        The  heart  commoncea  as  a  spinl  t  nnii 
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and  in  iu  perfect  form  a  manifest  8p!ra]  may  he  Irnccd  ihroagfa 
the  left  rciitrido,  right  ventricle,  right  auriclev  left  nurtol* 
and  appendix.  And  what  is  the  spiral  torn  in  which  the 
ttoort  oomjiumoM  but  ft  nccowuy  result  of  the  koigthcniiig, 
under  s  limit,  of  the  cellular  raoas  of  which  it  then  con- 
■r»ta?"        •        •        • 

"Brery  one  must  hare  noticed  tlio  poouliar  curling  up  of 
the  young  lonroa  of  the  common  fern.  The  sppoarsnce  is  w 
if  the  leaf  were  railed  up,  but  in  truth  tht«  form  is  mor<t)y  a 
phenomcnoa  of  growth.  The  curvaturo  results  from  the  ia- 
crease  of  the  leaf,  it  is  only  another  fonn  of  the  wrinkliiig  up, 
or  tnniing  at  right  nnfilca  by  estcnAion  under  limit." 

"  The  rolling  up  or  imhricntioii  of  ihe  petals  in  m»uy  fiower- 

buds  u  a  ftunilar  tiling ;  at  an  oarly  period  the  amall  jKttnls 

lay  be  aecn  lying  aide  by  side,  aflcurwarda  growing  within  the 

Bpmle,  they  become  folded  round  ono  another."       •      •       • 

"If  a  flower-bud  bo  opened  itt  a  aufficicntJy  early  period, 

t'lho  Btamcns  will  be  found  as  if  moulded  in  iho  cavity  butwocn 

'ihopittil  and  the  oorollft,  which  cavity  tbo  antlicre  exactly 

fill ;  the  stalks  lengthen  at  an  after  period.    I  have  noticed 

I  in  •  few  instance*,  tliat  in  thow  Howen  in  whieh  the 

uU  n»  imbricated,  or  twislnl  togc^thor,  the  pulil  t*  lapcr- 

'  as  growing  up  between  the  petals ;  in  some  flowers  which 

^havo  the  potaU  mt  arranged  in  the  bud  ns  to  form  u  dome  (u« 

the  hawthorn ;   e.  g.),  tlie  pistil  is  flattened  at  Uio  apox,  and 

in  tliQ  bud  oocupica  a  epaco  precisely  limited  by  the  stamens 

^below,  and  the  enclosing  petals  above  and  at  the  sidee.     I 

live  not,  however,  satisfied  mysulf  that  this  holds  good  in  all 


Without  endorsing  all  ^[^.  Ilinton's  illustrations,  to 
some  of  which  exception  might  bo  taken,  his  conclusion 
may  bo  accepted  as  n  large  instalment  of  the  truth.  It  is, 
however,  to  be  remarked,  llmt  in  the  case  of  orgnnio  growth, 
oa  in  all  other  cases,  tbo  line  of  movement  is  in  etrictneat 
the  nxullunt  of  tiuctivo  and  resistant  fomos;  and  that 
tlie  tractive  forcei  hero  form  so  conoidoruble   an  eleni*^^ 


that  the  formala  is  scairoely  oompl«t«  without  thetn.  Tho 
alupefl  of  pknta  arc  nutnifoitly  modilinl  by  gTaritstion : 
1)m«  direction  of  cucli  brancli  is  not  wliat  it  would  luvo  bcea 
wcro  tho  tractiTo  force  of  the  Earth  abetnt ;  and  erery  flower 
and  li-of  it  somewhat  altered  in  the  course  of  dflvelopmcat  br 
tho  weight  of  ita  parta.  Though  in  animals  such  tfhett  aro 
loss  conspicooos.  yet  tho  instaocva  in  whidi  flexible  cleans 
have  their  directions  in  great  Di«asuro  detcnnined  by  grari^. 
justify  tho  oncrtivR  that  throughout  the  whole  organism  th« 
fomut  of  purta  must  bo  afKjctcd  by  this  forca 

The  organic  movem«nta  which  ranstituto  growth,  are  not, 
howcTcr,  tlto  only  organic  mowmcnt*  to  bo  inUrrpreted. 
Tboro  are  alao  thoae  which  oonstitate  funotion.  And  through- 
out thmo  tho  same  gcnorol  principles  arc  diaoemiblo,  Ihat 
tho  Tosacls  along  which  Uood,  lymph,  bil«,  and  all  tho 
Koretiona,  find  tlivir  ways,  aro  channels  of  least  restBtannv 
is  a  l«ct  almost  too  conspieuoiu  to  bo  named  as  an  illustiatioa. 
Leas  ociiUEpicuous,  however,  is  the  truth,  that  tho  correnta  set* 
ting  along  tlteae  Teasels  aro  aflected  by  tho  tractive  foroo  of 
the  Earth :  witoess  \-ariooBe  veins ;  witness  the  relief  to  u 
laflanod  part  obtained  by  rniHing  it ;  witness  tbo  congestion 
of  head  and  foee  produced  by  atouping.  And  in  tho  fact  that 
dropcy  in  tho  legs  gots  greator  by  iluy  nnd  decreases  nt  night, 
whilO)  conversely,  that  (cdomatoiia  fuUoeas  under  the  eyes 
oonimon  iti  debility,  grows  worsa  during  the  boors  of  reclin- 
ing and  ilecToases  after  getting  up,  sliows  us  how  ttto  Imns- 
udation  of  fluid  through  tho  wallaof  tbo  copillartee,  vari(«  ac- 
cording OS  cliongo  of  po«ition  changfis  tho  offisct  of  gni^ily  in 
different  parts  of  the  body. 

It  may  bo  well  in  pnuing  just  to  note  tho  bearing  of  tho 
principle  on  Ui«  dfivdopment  of  species.  From  a  dynaniiu 
point  of  view,  "  Datnral  selection  '*  implies  stractnral  cfaangw 
nloRg  lines  of  l«utt  resi»tanoc.  Tlic  multiplicution  of  any  kind 
of  plant  or  animal  in  localities  that  aro  fitvourubla  to  it,  ia  ■ 
growtEi  where  thv  antagontntiu  forcca  aro  loaa  than  olsowhore. 
And  the  prosorvalion  of  vnriolit*  that  suoccod  better  than  their 
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ftlliea  ia  ooping  with  flarronnding  conditions,  is  ihe  continu- 
ADco  of  vital  moTcmciit  in  llioso  direi-lioDs  wlicre  the  ohriaclcfl 
to  it  are  most  eluded. 


Red 


I  79.  Througliuut  llie  phomimcna  of  mind  the  law  cnunci- 
a  not  BO  readily  ^Htaldi^ied.  In  a  Inrgo  purt  of  tliem, 
u  HuMf:  of  thought  and  emotion,  tliero  is  no  pcrcoplible  mora* 
mcnl.  £reii  in  acnsation  and  volition,  which  show  lu  in  ono 
part  of  the  body  an  effect  produced  by  a  force  applied  to  an- 
other part,  the  inlcnnediute  movemi'iit  is  inforanlinl  rather 
lliuii  viiuhle.  Such  indeed  are  the  diiEcuIliee  that  it  ia  not 
possible  hero  to  do  more  than  briefly  iiidicatu  the  proofs  which 
might  bo  girou  did  space  permit. 

St^^osing  tito  rarious  forniN  tliroiighont  an  organisia  to  bo 
prorioualy  in  equilibrium,  t)ien  any  [Ktrt  which  becomes  the 
wat  of  a  further  force,  added  or  liberutcd,  must  be  one  from 
H'liitb  tbo  force,  being  rcniat<vl  by  smaller  forers  around,  will 
initiata  motion  towards  eome  other  part  of  the  organism.  If 
claowhcra  in  tho  orgnniom  there  is  a  point  at  which  force  is 
being  expended,  and  which  ro  ia  1>ecuining  minus  a  force  which 
it  before  had,  inatead  of  plus  a  forc«  which  it  before  had  not, 
and  thus  is  made  a  point  at  which  the  rc-nction  against  sur- 
rnnniling  foroc*  is  dimiitiahMl ;  then,  manifestly,  a  motion  tak- 
place  between  tho  £rst  and  the  last  of  theee  points  ia  a 
along  tho  Hue  of  least  renatODoe.  Ifow  ii  scnaation 
iea  a  force  added  to,  or  OTolTcd  in,  tlmt  part  of  tlio  organ- 
ism wliich  ia  ila  seat ;  while  a  mechanical  moremont  implioa 
an  ex]wndituro  or  lows  of  force  in  that  part  of  the  organism 
which  i^  its  scat.  Hence  if,  as  wo  find  to  be  the  fact,  motion  U 
habituallypropagatcd  ftomthoM  parts  of  an  organism  to  vrbicli 
tho  oxlemal  world  adds  forces  in  the  shape  of  nervous  imprcs* 
sions,  to  thou  parts  of  an  orgniii»m  wbiirh  react  on  Iho  cxtttnuil 
world  through  miKCular  contractions,  it  ia  simply  a  fuldl- 
mcnt  of  the  law  above  eiiuiiciutvd.  From  this  gononil 

conclusion  we  may  pass  to  a  more  special  one.  When  there 
LI  KijtliiDg  in  tbe  drcumatances  of  on  animal's  life,  iovdnDg 
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that  a  sensation  in  ono  particular  placo  U  babilually  followed 
hy  a  contraction  in  another  particdar  place — when  there  ie 
tlins  a  {roqnently-rcpciitod  motion  throvgh  tho  oigonum  bo- 
twocn  th«M  ploom ;  what  must  bo  tJie  result  as  rcapeota  tlu 
lino  along  irhich  the  motions  take  p]ac«  ?  Itoetonition  of  cqui* 
Itbrium  between  the  pointii  at  which  the  forces  havo  boea 
increased  and  decre«sed,  miist  tako  place  through  some  eban* 
ad.  If  this  channtd  is  afloctcd  by  Uio  diKliargo — if  tho 
obttmotivc  action  of  tho  tiitsuea  traversed,  involves  any 
roaetion  upon  them,  deducting  from  their  obntructire 
power;  then  a  subsequent  motion  between  these  two  points 
wilt  moct  with  less  rcwstanco  along  this  channel  than  the  pre* 
Tious  mottoa  mot  with;  and  will  Goni>cqiicnUy  take  thi» 
channel  stiU  moro  decidedly.  If  bo,  every  repetition  will  still 
furtlier  diminiah  the  resistance  offered  by  this  route;  and 
hence  will  gradually  bo  formed  botwe<?n  tlio  two  a  permoncut 
line  of  communication,  diiTering  grmtly  from  tlte  surrounding 
tismo  is  respect  of  tlie  eaae  with  which  force  tiuveraca  tt.  Wo 
aoc^  thftrefore,  that  if  bctn-crn  a  particular  imprcauon  and  a 
particular  motion  oBioeiutcd  with  it,  thoro  is  establisbtd  a 
connexion  producing  what  is  called  reSex  aotiun,  the  law  tluit 
motion  follows  tho  line  of  least  resistance,  and  that,  if  the 
oonditions  remain  conataut,reBistanoo  in  any  direction  ia  dimin- 
ished by  motion  occurring  in  that  direction,  supgdiea  nn  oxpln* 
nation.  Without  further  de-tails  it  will  bomanirt^t  thai 

a  like  inIcr])retation  may  be  given  to  the  nicceasioti  of  all 
other  norvoufl  chanjti^     If  in  tho  surrounding  world  tlicrp 
■re  rfgectJ),  ntlributts.  or  acliona,  that  usually  occur  together, 
the  eBbcts  ecrcnilly  produced  by  them  in  the  organtsm  will  be* 
'  oemc  so  connected  by  those  ropetiticns  which  we  catlcxpcriencc^  I 
tlut  tlicy  also  will  occur  together.    In  proportion  to  tho  fro-  \ 
qoency  with  which  any  externa]  connexion  of  i>henometia  is  i 
cxpoiiooood,  will  bo  thv  strcni^h  of  the  answering  internal  con-  ' 
nezion  of  ncrA-oun  i>tiitc«.   I'huN  there  will  arise  all  degrecaof  I 
eobosion  among  nervous  states,  as  ther«arealldcgrecaofcotn-l 
I  among  (he  surrounding  co-existencea  aad  seqnenoeflj 
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that  gvneruto  tlicm ;  vhrooe  must  re<sult  a  general  oorrcflpond- 
ciico  between  oMocutcd  idou  and  associated  nclioai  in  th« 
eavironnicnt.* 

Tliv  rvlnltnii  between  enioliuns  and  ucljium  may  Iw  siiniUrlj 
eoTietrucl.  As  ii  liret  illtiKtriition  let  ua obwrrc  what hapjxnit 
with  emotions  lliat  arc  iindirecli^d  by  Tolitionii.  These,  like 
feelinga  in  genera],  expend  themselves  in  generating  orgiinio 
ohnngeH,  luid  chiirfly  in  itiiiwuljir  con  true  I  ions.  An  van 
pointed  out  in  the  last  eliapter,  there  reault  movemeDts  ol 
the  invuluutnt}'  and  voluntary  mutielcs,  Uiat  are  great  in  pro- 
portion OS  tho  emotions  are  strong.  It  remains  hero  to  bo 
pnint<!<)  out,  hnn-evcr,  tliut  the  onlt-r  in  vrhitifa  thcw  muKclw 
ar«  affected  is  oxpUcublc  only  on  the  principle  abore  set  forth. 
ThuK,  a  pU-osuruble  or  jiainful  tlato  of  inind  of  but  slight 
inteiiuty,  does  little  more  than  incroow  the  pulsations  of  tho 
heart.  WTiy  ?  For  tho  reason  that  tlie  relation  botweon 
nervous  exoitcinont  and  vu-teiihir  contniotion,  hciiig  commoa 
to  every  genus  and  species  of  fading,  is  tho  one  of  moat 
frequent  repetition  ;  that  henoo  the  nervous  eonnexion  in,  in 
tho  way  above  shown,  the  ono  which  offers  the  least  resistance 
to  a  discharge ;  and  is  therefore  tlio  one  along  which  a  fueblo 
force  produocii  motion.  A  sentiment  or  passion  that  is  Koino* 
what  stronger,  affocts  not  only  the  heart  hut  the  muselcn  of 
the  face,  and  cttpciciiilly  those  around  tho  mouth.  Here  the 
ULcc  explanation  applies;  ainoe  theacmiuclcs,  being  both  com- 
paratively small,  and,  for  purposes  of  speech,  prpctuully 
umkI,  ofTcr  lc«i  rtinlitanoo  tliuii  other  voluntary  muscles 
to  tho  nervo-motor  force.  By  a  further  inercaso  of  emotion 
the  rwtpimtory  and  vocal  muscles  bocomo  perceptibly  oicited. 
l''inally,  under  strong  passion,  tlie  muacW  in  gcDoral  of  the 
trunk  and  limhs  arc  violently  contracted.  WitJioiit  saying 
lluit  the  lacts  can  be  thus  interpreted  in  all  their  detaik  (a 

*  TliU  pan^pli  it  u  to-ilatnnrnt,  Kunfvbit  unpliBcd,  ofsn  iilMMtfirtli  ia 
Uit  iltJita-Ciinirgieiit  Kituv  t<ji  ianvarj,  ISSO  (pp.  1S9  Mil  100] :  uiil  ena- 
tiiini  IliB  (wm  or  tha  intnulM]  tKb  ptirl  of  tha  Frmeipin  #/  Fiyt%okti/,  nUob 
WM  wLtUwU  lilt  (lis  iiwaat  |[itea  ia  Uia  jinrCws  la  tbil  vutk 
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talk  r«iuiring  data  unpossible  to  obtain)  it  maj  be  cufvly  uiil 
tliat  tiio  order  of  excitation  U  Ihnn  mnsclM  that  are  snu 
Trcquoutly  uctvd  on,  to  tboeo  which  are  larger  and  less  fVo- 
(jueDtly  octod  on.  Tbc  nnglu  instance  of  lauglilvr,  vliich  u 
a»  undirected  dischai^  of  feeling  tbat  aiSwta  firtt  the 
muscles  round  tlie  mouth,  then  thoM  of  tbo  vocal  and  roq)ir> 
atory  apparatus,  then  those  of  the  litnhs,  and  thon  tboao  of 
the  spine ;'  suRicci  to  ahoir  that  when  no  special  route  ii 
opened  for  it,  a  force  evoh-cd  in  the  nervouB  centres  producM 
motion  along  cltanncls  which  oRor  the  least  reststanoG,  and  it  I 
it  is  too  great  to  escape  by  thee^  produces  motion  along  ' 
channcU  o&rtng  sucooasiTclj  greater  roststanoo. 

Frobubly  it  will  be  thooght  impofaibto  to  extend  this 
rooaoDUtg  so  as  to  include  Toliti(»u.  Yet  we  are  not  without 
evidence  that  the  tnuuittoa  from  Fpcoiul  dcsin-s  to  spcciul 
moscular  acts,  conforms  to  the  same  principle.  It  may  bs  | 
ihown  that  the  mental  antecedents  of  a  Tolontary  movement, 
are  anteoedents  which  temporarily  make  the  line  along  which] 
this  movement  takes  place,  the  line  of  least  restslanoe.  For] 
a  volition,  BUf;ge*lcd  aa  it  necessarily  is  by  aomo  previous 
thought  connected  with  it  by  oKsociatioDS  that  determine  the 
transition,  is  itself  a  representation  of  the  movnnents  that  ai« 
willed,  and  of  tbeirecqiioncea.  But  to  represent  in  consciooa- 
neas  cej^in  of  our  own  movements,  is  partinlly  to  aroose  the 
•etisatioiis  accompanying  such  movements,  incluitivo  of  tlioae 
of  muscular  tension— is  partially  to  excito  ihe  appr^ipriaU 
motor-ncrvca  and  all  the  other  nerves  implicated.  That  is  to 
say,  tho  volition  is  itself  an  incipient  dixcluirge  along  a  liaa 
which  previous  expcrioncoa  have  rendered  a  lino  of  least  ny 
aiatance.  And  the  passing  of  volition  into  action  is  simply  a 
completion  ijf  the  discharge. 

One  corollury  from  tliis  mnst  bo  noted  before  proocodingl^ 
namely,  that  tho  particular  Bet  of  mnsoulBT  movements  bj 
which  any  object  of  desire  is  reached,  ore  movements  imply- 

*  For  dutalU  tN  s  fp-t  an  "Th«  rhjM»|nex  "^  Laagtor,"  (Bblitbtd^ 
littmiliiit'i  Mugiiiim  for  Uuvb  1860. 
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ing  the  smaUcHt  total  of  force*  to  be  ovorconio.  As  cocli  fod- 
ing  generates  molion  ulong  the  line  of  least  rcsutiincc,  it  la 
toliTiilily  clear  Uiitt  n  gr(>u[i  of  feelings,  oonatilaliiig  a  mora 
or  lees  complex  dewrc,  wilt  generate  motion  along  «  Mriw  of 
linot  of  Ifioat  roAuttancc.  Tliat  iit  to  My,  tho  deuretl  cn<l  will 
be  afihierod  with  the  smullmt  expenditure  of  eObrt.  ShoulU 
it  bo  objected  lluit  throii<>li  muit  of  Icnowlodgc  or  want  of 
akill,  a  man  aCtci\  piirauiM  tli«  mor«  laborious  of  two  oourwsi 
and  so  o^'orcomcs  n  liir^^r  totiil  of  opposing  furcMM  lliun  was 
noocaoarj' ;  tlie  reply  in,  that  relatively  to  Ida  mental  state  the 
coarse  he  takes  is  that  which  presents  tho  fewest  difficultiu*. 
Though  there  is  another  wliicli  in  tlie  ulutruot  is  oaaier,  yvi 
his  ignoranoe  of  it,  or  innbility  to  adojit  it,  is,  phyaically  con- 
sidered, the  existence  of  an  iii»uperablo  obstaclo  to  tJio  dis- 
charge of  his  energies  in  that  direction.  Experience  obtained 
by  himself,  or  communicated  by  others,  has  not  establialiod 
in  him  inch  channels  of  nervous  communication  as  are  re- 
quired to  make  tliis  bettor  coutm  the  coarse  of  loosl  rs- 
■istiince  to  him. 


S  80.  Aa  in  individual  animals,  inclusire  of  man,  motion 
>ws  lines  of  least  rceiat-nnce,  it  is  to  he  inferred  that  among 
^^regatioos  of  men,  tho  like  will  hold  good.  The  chnngcs 
in  a  society,  being  duo  to  the  joint  actions  of  its  nierobers,  the 
ooursf^  of  such  changes  wilt  be  determined  as  are  those  of  all 
other  cbangea  wrought  by  composition  of  forces. 

Thus  when  we  contemplate  a  society  as  an  organism,  and 
observe  the  direction  of  its  growth,  wo  find  this  direction  to 
bo  that  in  which  the  average  of  opposing  forces  is  the  least. 
Jta  units  have  enorgics  to  bo  cxpuniled  in  »i>lf'maintennnc« 
reproduction.  These  ciiergica  are  met  by  vai-ioos 
ining  energies  that  uro  antagonislic  to  them— those  ot 
ieal  origin,  those  of  climate,  of  wild  animals,  of  other 
human  nicoa  with  whom  they  are  at  enmity  or  in  cumpcti- 
on.  And  the  tracts  the  society  spreads  over,  are  those  in 
'hich  there  is  the  smiiUust  total  antsgooism.     Oft  reducing 
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tlic  matter  to  its  ultimate  temia,  wc  muj  say  that  IhcsAG  wvial 
uoit«  bavo  jointly  and  MrontUr  to  prvncrro  Uiomselves  and 
tlicir  ofisiiring  from  thoec  inorgaiiio  and  organio  force*  wIugIi 
are  over  tending  to  destroy  tli«m  (trither  tndirwtly  by  oxi- 
dation and  by  undueaWtractionof  licat,  or  ditocllyby  bodily 
mulilulion)  ;  that  tlicso  force*  an  nthcr  counteracted  by 
otlicrs  which  are  available  in  the  Nlin])C  of  food,  clothing, 
Iiiibitatioos,  and  appliances  of  defence,  or  ore,  aa  far  as  may 
1m,  eluded ;  and  tliat  population  nptcods  in  wliitihcvcr  di- 
rections there  ia  iho  readiest  escape  from  those  forcea,  or  the 
Icoat  exertion  m  obtaining  the  mutcriola  for  roststing  tlioiD, 
or  both.  For  the«e  reasons  it  happens  that  fertile 

ToUoys  where  vralor  and  ri'gctal  praduco  abound,  are  early 
peopled.  Sea-shom,  too,.iu))plyiDgalargeamount of  oaaily- 
gttherod  food,  aro  lint^  along  which  mankind  have  common- 
ly apwaA.  Iha  general  fact  tbut,  so  fur  as  we  can  judge  from 
the  traces  left  by  tliem,  large  eooietiea  first  a|qieared  in  those 
tnqiieal  regions  where  the  fruits  of  Ibe  earth  aro  obtainablo 
with  comparatively  little  exertion,  and  where  the  eoot  of 
maintaining  bodily  hc«t  is  but  slight,  U  a  fact  of  like  mean- 
ing. Ajid  to  th<wu  iiulanccs  may  be  added  the  allied  one 
daily  fumiahed  by  emigration ;  which  we  oee  going  on  to- 
wards countries  presenting  the  fewest  olalaclea  to  thu 
•elf-prcscrralion  of  individuals,  and  therefore  to  nationul 
growth.  Similarly  with  tliut  rcsiatnnoo  to  the  move- 

ments of  n  society  which  noigbbonmg  socictica  oCTer.  £aioh 
of  the  tribe*  or  nations  inhabiting  uny  region,  increoaea  in 
numbers  until  it  outgrows  its  moans  of  aubsistCDce.  In  each 
there  is  thus  a  force  evA  pressing  outwards  on  to  odjoooitt 
oroBS — a  force  antagoniuxl  by  like  forcta  in  the  tribes  or 
nations  occupying  ihosc  areas.  And  the  ever-recurring  wan 
that  nwuk— the  conquests  ef  weaker  tribca  or  nations,  and 
tho  OTcr-ruiiuing  of  their  territories  by  the  victors,  are 
instances  of  social  movemenffl  taking  place  in  the  direclious 
of  least  rcsistanco.  Nor  do  tho  conquered  peoples,  when 
th^  escape  exicnniualion  or  enslavemeat,  £ftil  to  show  ui 


Tnx  DiRKcTioN  u*  Mano^t. 


211 


ifuta  ttint  an  nimilnrty  dvtvnninccl.  For  migrating  «s 
thoy  do  to  Icca  fertile  regions — taking  refugo  ia  doscrta  or 
nniong  mouDtains— inoving  in  ft  direction  wlii^re  the  re- 
sUtanuc  to  social  growth  ia  companttircly  great;  they  stUl  do 
this  ooly  under  an  excess  of  pressure  in  all  other  diri-<:tion* : 
the  phyviciil  obetack-s  to  scl  f-prMofTati an  they  eniMiunter, 
being  really  !«««  Uian  the  uhntaclea  udV-nwI  by  tlic  ciicmitti 
from  whom  they  fly. 

Internal  social  moveneDU  may  also  ho  thus  inlcrpTftcd. 

^Localities  nAtonJly  fitted  for  prodiiang  particulnr  commodi* 
^ — tlist  is,  loealilicd  in  which  such  commodities  are  got  at 

^ne  least  cost  of  force — that  is,  localities  in  which  thedenrM 
for  tlioM  oommodittcA  moot  with  the  least  rcsittance ;  beooma 
Itjeulitics  especially  dovoted  to  the  (ihtuiiiment  of  thcso  com- 
modities. Where  soil  and  climntc  render  wbcttt  a  proAtahlo 
crop,  or  A  crop  from  whicli  the  grvutot  amount  of  life-sustain- 
iug  [tower  is  gained  by  a  given  quantity  of  effort,  the  growth 
of  wheat  beomies  the  dominant  industry.  Wlicre  wheat  can- 
not 1)9  BOonomicolly  produood,  oat«,  or  i^-e,  or  motzc,  or  rice, 
or  potntocs,  is  the  agricultural  staple.  Along  sco-ehorcs  men 
iupl>ort  themwlres  with  least  eilort  by  cntdiiiig  i>d\ ;  and 
hviu-o  ebooso  fisbing  u  an  occupation.  And  in  plnct«  tliat 
are  rich  in  ooal  or  metalUo  ores,  the  jiopulation,  finding  that 
lubour  devoted  to  iho  misin(>  of  these  materials  brings  a 
larger  return  of  food  nnd  cbtliing  ibaD  when  otherwise  di- 
rected, booomcs  a  population  of  miners.  This  lost 
instance  lalrodaces  us  to  tho  phenomena  of  esohange ;  wliicli 
equally  illustrate  tho  gciivrul  law,  i'nr  iho  pnotioo  of' 
barter  begins  aa  soon  as  it  facilitates  the  fullitiDont  of  men's 
(Wires,  by  diminishiDg  the  exertion  nn>di:d  to  roach  tho  ob- 
jects of  thoBO  deaircs.  \^'1icn  instead  of  growing  his  own 
com,  weaving  his  own  cloth,  sowing  his  own  shoo*,  each  man 
began  to  cou&ie  himst-lf  to  farming,  or  weaving,  or  shocnuik- 
iag ;  it  was  bccau«o  each  found  it  more  laborious  to  make 
rything  he  wanted,  than  to  make  a  great  quantity  of  ona 
g  aod  barter  tlie  surplus  for  the  rest:  by  exchange, each 
12 
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piocurcd  the  noceeearics  of  life  vitltont  cncounteriogeo  maob 
rMUtanGo.  Atorcovcr,  i»  deciding  whst  commodity  to  pro* 
ducp,  cadi  cttixca  was,  as  ho  is  at  ilio  prvm^tt  day,  guided  is 
the  same  mansor.  For  bosidvii  Ihoec  locid  condilioiu  wbiob 
dotcnniiic  wlmlc  sections  of  a  society  towards  tho  iodustries 
rasiost  for  them,  there  are  olao  indis-iduol  conditions  and  indi* 
vidual  nptitudos  which  to  ciidi  vltiM'ti  render  certain  occupo' 
tioiiH  preferable ;  and  in  choosing  those  forms  of  aotivitj 
which  their  special  circiimslancos  and  faculties  dictate, 
these  social  uiuts  aro  sevcruUy  moving  towards  the  objects 
of  their  desires  iu  tlio  directions  which  present  to  them  tbo 
fewest  obslnclos.  Tliij  process  of  transfer  which  com- 

merce pre-supposca,  supplies  another  series  of  cxampleit,  Si> 
long  as  tho  forct-s  to  ho  oi-crcome  in  procuring  any  necessary 
of  life  in  tho  district  where  it  is  consumed,  arc  less  than  tbu 
forces  to  bo  ov<.Tcomo  in  procuring  it  from  an  adjacent  dis- 
trict, exchange  does  not  take  place.  But  when  tho  adjacent 
district  produces  it  witli  un  economy  that  is  not  out-balanood 
by  cost  of  transit — when  the  diatanoo  is  so  small  and  the 
ronto  so  cosy  that  the  labour  of  conveyance  plua  the  labour 
of  prodoctioa  is  loss  than  the  Inlwiir  of  production  is  the  con* 
■uming  district,  transfer  commences.  Hovcmcnt  iu  th«  di- 
notion  of  Ioa«t  renstanoo  is  also  seen  iu  tho  establishment  of 
the  channels  along  which  intercourse  takes  place.  At  the 
outset,  when  goods  are  earned  on  the  baclu  of  men  and 
horses,  the  piiths  chosen  are  those  which  combine  shorlaotis 
with  Icvi-hicM  and  freedom  from  obstacles— those  which  an 
achieved  with  tho  smallest  exertion.  And  in  tho  subsequent 
fonnation  of  each  highway,  tlio  course  talcon  a  (hat  which 
dertatos  horixontally  from  a  straight  line  to  far  only  as  is 
needful  to  avoid  verliciU  deriatious  entailing  greater  labour 
in  draught.  The  smallest  total  of  obstrucltva  forces  dut«r> 
mines  tho  route,  evm  in  seemingly  oxocptional  caxos ;  as 
where  a  detour  is  made  tx>  avoid  the  op|xMition  of  a  land- 
owner. Alt  Bubecquent  improremcnts,  ending  in  macada- 
niasd  roads,  caoah),  and  railways,  which  rcduoo  tliA  an- 
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of  friction  ■»<!  gravity  to  a  miiiimuiDi  exfltnjiliry 
6  Banw  truth.    AAor  tJiere  comes  to  be  a  choice  of  roads 
itwix>ii  ono  point  ttnd  onother,  wo  Btall  ««  ihnt  tho  rood 
chtHMMi  is  thut  along  whidi  the  ca«t  of  ImtiHit  in  tho  least : 
>t  Ix-iog  the  mrasure  of  reaistance.    Kvcn  wbcro,  tim«  being 
eonaideration,  tlio  more  i?x]>cnu\'o  rotito  ia  followctl,  it  U  mo 
tho  low  of  titoo  inTolviitloM  of  fiirvc.  When, 

dirision  of  labour  having  boon  carried  to  a  cooBidcrahlo  «%• 
Umt  nod  means  of  comniunication  niitdo  c»»y,  tboro  ariiws  ■ 
marked  looalixali'iu  of  iuduatriuA,  tho  relative  growths  of  tlie 
populations  denrtcd  to  ihom  may  bo  interpreted  on  tho  Kuao 
■Briuciplc.  Tlio  influx  of  [Kiipk-  to  each  industrial  centre,  n« 
^^betl  as  the  rate  of  mult  ipUt-ul  ion  of  those  already  inhabiting 
^Bt  is  dctcrminod  by  tho  i»yment  for  lubour ;  that  is — by  tho 
'^^uantity  of  comutoditios  which  a  given  amount  of  cfibrt  will 
^^obiiu'n.  To  K»y  that  siliaans  flock  to  places  wheto,  in  conso- 
^KQcncc  of  fucilitica  for  production,  nn  extra  proportion  of  pro- 
i^^nro  pan  be  given  in  tlie  slmpc  of  wupcs ;  in  to  say  tluit  they 
floch  to  places  wliere  there  are  tho  smullcst  obstacles  to  the 
•upport  of  thcmaolvGS  and  fumtlics.  Honcc,  tlio  rapid  in- 
crease of  number  which  occurs  iu  such  places,  is  really  a 
social  growth  at  points  nhere  the  opposing  forces  are  tlie 


Not  is  tho  law  lowt  di-arly  to  be  traced  in  those  functional 
ingc«  daily  going  on.  Tlie  flow  of  capital  into  biisincesca 
yiehling  tho  large-xt  returns ;  tlio  buying  in  tho  chenptM 
market  and  soiling  in  the  doomt ;  llie  inlroduction  of  mnni 
Monomicnl  modes  of  manufacture ;  tho  development  of  bctlcr 
agonciee  for  diittribution ;  and  nil  thom  variations  in  the 
cum- Dts  of  trade  that  are  noted  in  our  newspapers  and  li.-li- 
ms  from  hour  to  hour;  exhibit  movemont  taking  placo  in 
ions  wbcro  it  is  met  by  tlie  smallest  total  of  op]»<tiiig 
iroea  For  if  we  analyse  each  of  thcM  clinn|^« — if  in&ltod 
interest  on  capital  we  read  surplus  of  products  which  rv- 
maiiis  afW  maintenance  of  labourers;  if  we  so  interprrt 
largo  interest  or  large  Hurplus  to  imply  Ubour  expended  ivith 
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tlio  greatest  rwulta ;  and  if  labour  expended  with  the  greabtt 
r05ulu  tDcaoa  inuaoular  action  bo  directed  &«  to  erade  ob* 
studct  08  far  m  poniblo  ;  wo  mo  that  all  tbcM  connncrciiil 
phonomma  itrD  complicated  motionn  vet  op  along  lines  of 
least  reoiatance. 

ObjcctioQfl  of  two  oppo^to  kiiid^  vrill  pcrhnps  be  mndo  to 
these  Bociologicol  applications  of  the  law.  By  some  it  may 
bo  raid  that  the  lorm  force  os  h«ro  used,  is  used  tnotaphori* 
cally — lliot  to  itpciik  of  men  as  imjiflted  in  certain  direction* 
by  certain  desirca,  is  »  figure  of  Bpocs;h  and  not  the  stateraeoC 
of  a  physical  fiict  The  reply  is,  that  the  foregoing  iUnstn* 
tioiis  arc  to  bo  intcrprcin!  literally,  and  tliat  iho  proceaca  de- 
Bcrtbod  are  pliyaicul  ones.  The  pressure  of  lionger  ia  on 
octual  force— a  sensation  itnplj-ing  some  state  of  nervous  ten- 
sion ;  tind  the  muscular  action  which  the  scrnsation  prompts 
M  really  a  di-^chargo  of  it  in  thw  «hap<s  of  bodily  motion— a 
discharge  which,  on  analyzing  the  menial  acts  involved,  will 
bo  found  to  follow  lines  of  least  resistance.  Ilonce  the 
notioiu  of  a  society  whoso  membora  are  impelled  by  tius  or 
any  other  desire,  are  actually,  and  not  metaphorically,  to  be 
understood  in  the  manner  shown.  An  opposite  ob- 

jection may  poissibly  be,  that  the  several  illustrations  given 
■re  daborotcd  truiams ;  and  that  tho  law  of  direction  of  mo- 
tion being  once  recogniaed,  the  fact  that  social  movements, 
in  common  with  all  others,  most  conform  to  it,  follows  iitcviu 
■My.  To  tliis  it  may  bo  rejoined,  that  a  mero  abstract  asser- 
tion tliat  social  mo^■enll1lt:jl  must  do  this,  would  enrry  no  oon- 
violaon  to  the  majority  ;  and  that  it  is  needful  to  show  how 
tboy  do  it.  For  social  phenomena  to  be  unified  with  pheno* 
mcna  of  simpler  kiniLt,  it  is  rcquisito  that  snch  gcuoraliza- 
tions  as  those  of  political  economy  nhall  be  Tieduce<l  to  equi- 
valent propositions  expressed  in  terms  of  force  and  motion. 
Social  movements  of  thoso  various  orders  soTcrnlly 'conform 
to  the  two  dorivativo  principles  named  at  the  outset.  In  tho 
first  phtco  we  may  observe  how,  onoc  set  up  in  given  di- 
rwtious,  such  movements,  like  all  others,  tend  to  continue  is 


THR  Diniicnox  OP  iionoir. 


2-lA 


UicMc  diroctioDJi.  A  conimc^ciul  mania  or  panic,  a  current 
of  commoclitice,  a  Hociul  ciutom,  a  pnlitivul  agitation,  or  a 
popular  dulniiion,  maintains  its  ooursc  for  a  long  lime  alV-r  iU 
original  source  haa  ceased ;  and  rcquinM  antagoniHtic  forcea 
to  arrost  it.  In  tho  second  place  it  is  to  bo  noted  that  in 
proportion  lo  tho  uomplvxitj  of  sixtiul  forces  is  tlie  tortuotia* 
nees  of  souiai  mor^niunts.  The  involvvd  soriea  of  muscular 
contractions  gone  through  by  tho  artizan,  that  ho  may  g«t 
tl»  vhcrcvithiil  to  bny  a  loof  lying  at  tho  baker's  noxt  door, 
ahov  ua  how  extreme  becomes  tho  indtrectneaa  of  motion 
when  the  agencii«  nt  work  bccomo  very  numerous — a  truth 
still  better  iltuslrutcd  by  the  moro  public  wciid  actions;  as 
tho§e  which  end  in  bringing  a  aucccBsful  man  of  business, 
towards  the  clue  of  his  Lite,  into  parliament. 


g  81.  And  now  of  the  general  truth  set  forth  in  thia 
ohapl<?r,  as  of  that  dealt  with  in  the  Inot,  let  u»  B.ik — what  is 
our  ultimate  Gvidence  ?  Must  wo  accept  it  simply  ns  an  em- 
pirical general izution  f  or  may  it  bo  oatablished  as  a  corollary 
from  a  still  deeper  truth?  The  reader  will  nnticiputo  the 
answer.  Wo  shall  find  it  dcducible  from  that  dattun  of 
eonKiousncas  which  underlies  uU  science. 

Suppose  several  tractiro  forofis,  Tariously  directed,  to  1)6  act- 
ing on  a  given  body.  By  what  is  known  among  mntbema- 
tioians  as  the  compoaitiou  of  fortof,  tlicro  may  bo  found  for 
any  two  of  these,  a  single  force  of  such  amount  and  direction 
08  to  prodnco  on  tho  body  an  exactly  equal  cffbcf.  If  in  tho 
dirodion  of  cooh  of  them  there  be  drawn  a  atjuigbt  line, 
and  if  the  lengths  of  th«so  two  stmight  Iin<a  bo  made  pro- 
portionate to  tJie  amounts  of  the  forces ;  and  if  from  the  end 
of  each  lino  tLera  bo  drawn  a  lino  {uriillel  to  the  other,  no 
aa  to  compk-to  a  parallelognim  ;  then  the  diagonal  of  this 
parallelogram  rcpi-esonta  the  nmount  and  direction  of  a  furco 
that  it  equivalent  lo  the  two.  Such  a  resultant  fierce,  as  it  is 
called,  nuiy  bo  fonnd  far  any  pair  of  forces  throughout  the 
group.     SitniUirly,  fur  any  pair  of  auch  multaots  a  single 
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resultant  may  bo  found.  And  b;  n:]x-ntjiig  tliid  coune,  all  of 
them  mnj  be  reduced  to  two.  If  \he»e  two  are  equal  and 
oppotuto— -thai  iS|  if  there  u  no  lino  of  greatest  (ruction, 
motion  doea  not  take  plaoo.  If  they  are  oppoeite  but  not 
oqual,  motJOD  takes  place  in  the  direction  of  tfao  greater. 
And  if  they  are  neither  equal  nor  opposite,  motion  take* 
place  in  ttio  direction  of  their  reimllunt.  For  in  either  of 
these  eases  there  h  an  titiaiilagoniKMl  forco  in  ono  dirt^ction. 
And  tliis  rMiduiiry  form  that  is  not  neutralized  by  an  oppoa- 
uift  one,  roust  more  the  body  in  the  dinvtiun  iu  which  it  is 
acting.  To  assert  the  contrary  ia  to  aas^t  that  a  foroe  can 
be  expMiilod  wilhout  eflcet— without  generating  an  pquiva- 
loiiC  force ;  and  by  so  implying  that  force  can  cease  to  vxiat, 
tlii*  involrefl  a  denial  of  the  persistence  of  fwoo.  It 

ueccU  scarcely  be  added  that  if  in  place  of  tractions  we  take 
reaistunces,  the  urgutnciit  et]<uilly  holds  ;  niict  that  it  holds  also 
where  both  tractions  and  rouHtoncos  are  coneernod.  Thus 
the  law  that  motion  follows  tlio  Itno  of  great«8t  traction,  or 
tlic  line  of  least  resistance,  or  the  resultant  of  the  two,  is  a 
neoeesory  deduction  from  that  primordial  truth  vhich  trau- 
ecends  proof. 

Rodueo  the  propoisitton  to  ila  simple^i  form,  and  it  bcoonoa 
slill  more  obrtously  consotiiieiit  ou  tho  persistottce  of  force, 
Siii)])09e  two  weights  auspentU'd  over  a  pulley  or  from  tho  onda 
of  no  cquid-nnnt^^l  luvcr ;  or  hotter  still — suppose  two  mnt 
pulling  agniiist  each  other.  In  sueli  cusca  wo  say  that  the 
heavier  weight  will  descend,  and  tliat  the  stronger  man 
u-ill  draw  tho  weaker  towards  him.  But  now,  if  we  are  oalti.'d 
how  wo  know  which  Li  the  hwii-icr  weight  or  tho  stronger 
man  ;  we  can  only  reply  that  it  is  the  one  producing  motion 
in  tho  direction  of  its  pull.  Our  only  evidence  of  excess  of 
fi>rc«  is  tlio  moremcnt  it  produces.  But  if  of  ttfo  opposing 
tmetious  wo  can  know  ono  oa  greater  than  tho  other  only  by 
tlio  motion  it  generates  in  iLiown  dirceiiou.  then  tho  a«sertioQ 
that  motion  occurs  in  tho  diivclion  of  grvutoeit  trsotaon  is  a 
truism.     When,  going  a  step  further  buck,  wo  ooek  a  warrant 
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for  ibo  uaiunption  llut  of  tbo  tvro  conflictinfr  foroes,  that  ia 
tUe  greater  which  jirodnooe  motion  in  ittt  own  direction,  wo 
find  no  oUiiT  than  the  conaciousnew  thst  such  part  of  the 
greater  force  aa  it  uniu^itrolixnl  by  tho  loner,  must  produce 
its  e£&ct^— the  cotiaciouaii(>3a  tliatthU  rcaiduary  forco  eonnot 
cUnppou',  but  most  mnnifoet  iUulf  ia  some  oqiuvulont  change 
— the  consoioiMnMS  that  force  U  pcmui!«nt  Hero  too, 

cu  boforo,  it  may  be  rcmitrkod  that  noamotint  of  varied  ilhts- 
tmdoQs,  like  those  of  which  this  chapter  mainly  consists,  cau 
f^vc  grrater  certtiinty  to  tho  ooncltuion  thus  immodiutcly 
drawn  from  tho  ultimate  datum  of  coosciousucfts.  For  in  all 
cases,  OS  in  tho  simple  ones  just  ^ven,  wo  can  identify  the 
(greatest  force  only  by  tbo  rowulting  motion.  It  is  inipo»iblo 
for  us  ever  to  get  cridcnoc  of  the  occurrciico  of  motion  in  any 
other  dirootion  than  that  of  tho  greutost  force ;  uLnoe  bur 
measure  of  relative  groataosa  nmoiig  foroca  is  their  relative 
power  of  gcnvmting  motion.  And  clearly,  whilo  tho  eompnrn- 
live  greatness  of  forces  is  thus  determined,  no  multiplication 
of  instancna  can  add  cerluinty  to  n  law  of  direction  of  movo- 
numt  whi<;h  foUnws  immediately  from  the  persistence  of  force. 
From  this  same  primordial  truth,  loo,  may  be  deduced  the 
principle  that  motion  once  sot  up  along  any  line,  becomes  it- 
acif  a  cause  of  subsequent  motion  along  tliat  line.  Tho  ne- 
chaoical  axiom  that,  if  lift  to  itself,  matter  moi-ing  in  any  di- 
rection will  oontinuo  in  that  direction  with  andiminished 
velocity,  ia  hat  an  indirect  assertion  of  Uio  persistence  of 
foroo ;  since  it  is  an  a.^»<c^rtioTi  that  tho  force  manifested  in 
tli«  transfer  of  a  body  along  n  corttiin  length  of  a  certain 
line  in  a  certain  time,  cannot  dianppoar  withotit  prodm-ing 
some  equal  manifestation — a  munircsliition  which,  in  the  ab- 
Moce  (^  oonflicting  foroos,  must  bo  a  further  transfer  in  the 
eemo  direction  at  tho  same  velocity.  In  the  case  of 

matter  traveling  matter  the  like  inference  is  nccMsitetod. 
Hero  iiuloed  tho  actions  arc  much  more  com[^catcd^  A  liquid 
that  follows  a  certain  channel  through  or  over  a  solid,  as  water 
ljJong  the  I-^rth'a  surface,  loses  part  of  its  motion  in  the  shape 
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of  best,  through  friction  and  colliiiion  with  the  natters  form* 
ing  ita  bod.  A  further  amount  of  it*  motioQ  may  be  absorbed 
[n  oTCT'cnniing  forces  vhidi  it  liboratm ;  as  when  it  looavna  ■ 
mass  which  falls  into,  and  blocks  tip.  ita  chauncl,  Bitt  after 
them  doductMHU  by  tmtsformntion  into  other  modes  of  foroc, 
any  fortlicr  deduotioQ  from  iho  motiva  of  lli«  water  is  at  tlur 
expense  of  a  reactioo  od  the  channel,  which  by  so  much  di- 
miiUBhes  its  obstructiTo  power :  such  read  ion  being  shown  in 
thd  motion  acquired  by  tho  detached  portions  which  are  car- 
TJed  away.  The  cutting  out  of  river-oouraM  w  a  |)crpctual 
illuslnition  of  this  truth.  Still  more  involved  is  the 

UHso  of  motion  paaaiiig  through  matter  by  impulse  from  part 
to  part ;  aa  ft  norraoB  dischargo  through  animal  tisroo:.  Sown 
chemical  chan}^  may  be  wrought  along  the  route  trarcrMfl, 
which  may  render  it  lo»»  fit  than  before  for  conveying  a  ourreu:. 
Or  the  motion  may  itself  be  in  port  metamorphosed  into  sumo 
obstmetiTO  form  offeree;  aaiametob,  tbecoDducliitf^povor 
of  which  is,  for  tbo  time,  decreuod  by  the  boat  which  the 
pawago  of  electricity  itself  generetea.  Tlw  rtol  quuLioa  is, 
howoTor,  what  structural  modification,  if  any,  is  produced 
throughout  Uic  matter  traversed,  apart  from  incidental  din- 
turhing  forces — npurt  from  everything  but  the  tttwsMry  re- 
atstanoo  of  the  matter :  that,  namely,  which  re«ulu  from  tba 
inertia  of  ita  niiit*.  If  wo  contlne  our  attention  to  ihot 
part  of  the  'motion  which,  escaping  transformation,  continues 
its  oourac,  then  it  Is  a  eorollaiy  fixun  llie  iwraiatence  of 
force  tliat  as  much  of  this  remaining  motion  as  is  tuLen 
up  in  changing  the  poftitions  of  the  units,  miut  leave  Ihcso  by 
eo  much  less  able  to  obstruct  subei-queut  motion  in  tha  sudb 

diroctioR- 

Thus  in  nil  the  changes  heretoforo  and  at  present  displayed 
by  the  Solur  S>-stein ;  in  oU  thoao  that  have  gone  on  and  am 
stili  going  on  in  the  Earth's  crust  j  in  oil  proceeoes  of  organic 
dovelopmeat  and  function ;  in  all  mental  actions  and  tlw) 
effects  they  work  on  the  body  ;  niid  in  ull  modificutious  of 
atnicturo  aud  activity  in  sociotioi ;  the  implied  movcmimts  an 
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of  nsoeBtaty  determined  ia  the  manner  above  set  forth. 
WheroTGr  we  see  motion,  its  direction  must  bo  tJiat  of  tfao 
greoteat  tatce,  Whorover  wo  eeo  the  greatest  force  to  bo 
acting  in  a  given  direction,  in  that  direction  motion  maat 
ensue.  These  are  not  tmths  holding  only  of  one  clossj  or  of 
some  blaaaea,  of  phenomena ;  but  they  are  among  those 
oniTerBal  tmths  by  which  onr  knowledge  of  phenomena  in 
general  ia  onified* 


CHATTEE  X. 


THE  BHTTIIM  OF  UOTIOK. 


S  88.  Wiirju  tho  pcnniint  of  a  T«esel  lying  becalmed  fifft 
tiltowB  tho  coming  breoy.o,  it  docs  bo  by  gcotto  nndulatioiia 
that  travel  from  its  iixcd  (o  iu  free  end.  Presently  tbo  Bail* 
bcgiii  to  fiap ;  and  ihcit  blows  against  tbo  mast  increaso  in 
ruptdity  na  the  breeze  riaes.  Even  n-hcn,  being  fully  bdlied 
out,  titi-y  aro  in  great  part  steadied  by  tbc  strain  of  the  yardi 
■lul  cordage,  tlieir  froa  «dgo«  trembia  with  ooch  stnmgvr 
giLit.  And  tliould  there  eomo  a  g&le,  the  jar  that  is  ft-U  on 
laying  hold  of  the  dirouds  sliown  that  tbo  rigging  ribratos ; 
vbile  the  rueh  and  whistle  of  tbo  wind  prove  that  in  it.  also, 
npid  undulatioiM  nro  generated.  Ashoro  tho  conflict  bclw^-cn 
th«  current  of  air  and  the  lliings  it  meets  n^sulU  in  a  tike 
rhythmical  action.  The  learca  all  shiver  in  tbo  blast ;  moh 
branch  oscillates ;  and  c\'ery  exposed  tree  sways  (o  and  fro. 
The  blades  of  gnus  and  dried  bents  in  the  meadows,  and  bi!11 
better  tlio  stalks  in  the  neighbouring  oom-Selds,  exhibit  tlie 
sumo  rUing  and  falling  movement.  Kor  do  the  mom  stable 
objects  fail  lo  do  tin;  like,  though  in  n  less  manifest  fashion ; 
as  wiliiosH  the  shudder  that  may  bo  felt  throughont  a  house 
during  tho  paroxysms  of  a  violent  storm.  Streams  of 

water  prodwo  in  opposing  objects  the  same  general  effeota  as 
do  etrcams  of  oir.  Submergoil  weeds  growing  iu  the  middle 
of  a  brook,  undulate  from  end  to  end.  Branches  brought 
down  by  the  lost  flood,  and  left  entangled  at  the  bottom 
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vboro  the  curroDt  U  njHd,  arc  thrown  into  a  sttito  of  np  and 
down  moTOTneat  Uiitt  U  eIdw  or  quick  in  proportion  a»  tJiey 
are  large  or  small ;  and  wlicro,  as  in  great  liwn  liko  tha 

I  MiaMMJppi,  irholo  trees  arc  Uiuh  bcld,  tlic  name  "  eavyen," 
l>jr  wliicli  they  *ro  locsUy  known,  BulHcieutly  dcncribos  tho 

I  rliytlim  produced  in  tlicin.  Xoto  again  tho  effect  of  tbo 
Dntagoaism  between  tho  current  and  iU  channel.     In  sliuUow 

'       [Jaoca,  vbcre  the  action  of  tliu  bottom  ou  tho  water  dou-iiig 

kover  itisrisiUe»weaoea  ripple  prodw^d — a  series  of  undulo- 
tionx.  jVnd  if  w«  study  Urn  iictiou  and  ro-oction  gxting  on 
betwcon  tho  moTing  iluid  and  ita  bunks,  yro  still  find  tho 
principle  illustrotod,  though  iu  a  dificront  way.  Por  in  ercrj 
rivuloti  M  in  the  nuippud-out  counto  of  every  great  river,  the 
bend*  of  tli«  Btieain  from  aide  to  »idv  tbroughoiit  ita  tortuous 
course  constitute  a  lateral  undulation — an  undulation  M>  iii- 
erilablo  tliat  even  nn  artificially  etraiglitenod  dianiuJ  is 
enoluoUy  changed  into  a  serpentine  one.  Analogous  plie- 
I  DODMna  may  be  observed  where  tho  water  ia  stationaiy  and 
tho  solid  mutter  moving.  A  slick  dniwn  liitcndly  through 
the  water  wiUi  mudt  foroo,  proves  by  the  throb  whieh  it 
oommutttcates  to  tlio  lumd  that  it  is  iu  a  state  of  vibratiim. 
Even  whore  tho  moving  body  is  museivo,  it  only  roquircfl  that 
great  force  should  l>c  upplii-U  to  get  a  sensible  elToct  of  liko 
kind :  instaaco  tho  scrcn*  of  a  acrow-frteaincr,  which  instead 
of  a  smooth  rotation  falls  into  n  rapid  rhythm  that  eenda  a 
tnoMr  through  the  whole  veeael.  Tho  soiitid  whioh 

reanlts  when  a  bow  is  drawn  over  a  violin-string,  shows  us 
TibrutionB  produced  by  tho  movement  of  a  solid  over  a  enlid. 
In  lulhcs  and  pinning  raathines,  llio  attempt  to  take  ofl'  a 
lliiek  shaving  causes  a  violent  jiir  of  tho  wliolo  apparatus,  and 
Iho  production  of  a  series  of  waves  on  tho  iron  or  wood  thai 
ii*  cut.  Krery  bny  in  scraping  his  slate-pencil  finds  it 
scikrcely  possible  to  help  making  u  ridgod  surface  If  yott 
roll  a  bull  along  Uio  ground  or  over  tho  100,  there  is  always 
more  or  ksa  up  and  down  movement — a  movement  that  is 
wlulu  the  Telocity  is  oonsideiuble,  but  becomes  too 
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email  and  rapid  to  be  »oon  bj  Uio  unaided  aye  lu  the  Tolocitj 
dimtaubes.  llonc^cr  smooth  tbe  rails,  and  boworer  pur- 
fecUy  built  tho  carriages,  a  ntilwfty-tmn  iuovitably  gets  into 
oaoillatkniii,  both  lalcral  and  rarticnl.  Even  wbcro  moviog 
matter  is  suddonly  arrested  by  collision,  the  law  is  atilt  illus- 
trated ;  for  both  tlic  body  striking  sad  tho  body  stntck  ore 
m:idc  to  tromblc;  niid  trembling  is  rhythmical  moToment. 
Idltlo  as  wo  habitually  obwcrvc  it,  it  in  yet  certain  that  tho 
impulses  our  actions  impress  &om  toomont  to  moment  on 
Burrounding  objects,  aro  propogated  through  tbem  in  vibra- 
tions. It  ni<cd«  but  to  look  through  a  ti^lowopo  of  high 
powor,  to  bo  conrineed  that  each  pulsation  of  tbe  b«ui  givea 
n  jar  to  tho  whole  room.  If  we  pcuts  to  motioms  of 

another  order— those  namely  which  take  place  in  the  elhertul 
medium — wo  still  find  tlio  same  thing.  Brery  fresh  dis- 
ooreiy  confirms  the  hypothesis  that  li^ht  consists  of  trndnla- 
tJoDs.  Tho  mys  of  heut,  loo,  are  now  found  to  havo  a  liko 
fundamental  miture  :  their  ondulalions  differing  from  those 
of  light  only  in  their  comparaCiTc  lengths.  Kor  do  the  morc- 
menta  of  eloctncily  fail  to  fiimiiOi  va  vrilh  an  illustration ; 
though  one  of  a  dilTerent  order.  Tbe  northern  aurora  majr 
often  bo  obeerred  to  pulsate  with  wavos  of  greater  brightnon ; 
and  tlic  electric  diwhnrp;  tlirintgb  a  vacuum  shows  ui  by  ita 
etratified  appearance  that  the  current  is  not  uniform,  but 
oomca  in  gushes  of  gnittcr  oiid  leesor  intensity.  Should 

it  be  said  that  at  any  rate  there  are  some  motions,  as  those  of 
projoctiles,  which  aro  not  rhjthmical,  the  reply  is,  lliat  tlwj 
exception  is  appurcnt  only ;  and  that  these  motions  would  bo 
rhytJiinicftl  if  they  were  not  intcrrui>Uil.  It  is  common  to 
assert  that  the  trajectory  of  a  cannon  bull  la  a  parabola ;  and 
it  is  true  that  (omitting  atmospheric  resistance)  tho  curre  dc- 
iwribod  diifors  so  slightly  from  a  parabola  that  it  may  prooti- 
coUy  be  regarded  as  one.  But,  strictly  speaking,  it  is  a  por- 
tion of  an  extremely  cceentric  ellipse,  having  the  Kurtk's 
centre  of  gravity  for  its  remoter  focus  ;  and  but  for  its  arrest 
by  tho  substance  of  the  Earth,  tho  cannon  hall  would  tniTet 
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roond  tbat  fooiis  and  return  ta  tho  point  vhenco  it  started ; 
&gain  to  repeat  tbiti  slow  rhj'lUra.  Indcod,  whilo  >«iiiiin|*  at 
first  siglit  to  do  Uxo  rvveno,  the  dischar^  of  a  ratinon 
fUmidwa  oro  of  tlwbcitt  illustrations  of  tLoprincipIo  onunnU 
ated.  Tho  explosion  produces  violent  undulations  in  tlie 
mrroanding  nir.  Tlio  whiiz  of  tlte  shot,  oa  it  fliea  tovanlii 
its  mark,  is  due  to  another  aene*  of  altnoNphoric  nndulations. 
And  tho  moToment  to  and  from  the  Earlh's  centre,  which  iho 
cannon  ball  is  bcj>inninff  to  perform,  being  checked  hj  solid 
inattet,  is  tmnsformed  iiito  a  rhythm  of  another  order ; 
namely,  the  vibration  which  the  blow  sends  through  ncigh- 
boiuing  bodies.* 

Bliytliin  is  very  generally  not  simple  hut  compound. 
There  ar«  ujtunll y  at  work  vuriotii  forces,  causing  undulations 
differing  in  rapidity  ;  and  hence  it  oontinually  happens  that 
bendoa  tlie  primury  rhythms  there  ore  secondary  rhjihrns, 
produced  by  the  p<-nodic  coincidence  and  antagonism  of  tlic 
primary  onee.  Double,  triple,  and  even  quadruple  rhythms, 
ant  thus  generated.  One  of  the  simplest  inatanoes  ia  afibrdod 
by  what  in  acoustics  are  known  as  "beata  :"  recurring  inter- 
vals of  sound  and  silence  which  are  perceived  when  two  noten 
of  nearly  tho  swnc  pitch  are  struck  together ;  and  which  arc 
dns  to  the  alternate  corroApoiidencc  and  antagonism  of  tlia 
Btmosphorio  waves.  In  like  manner  the  various  pticnomena 
duo  to  what  is  callctl  interference  of  light,  sevcndly  result 
fVom  the  periodio  agreement  and  disagreement  of  ethorial 
undulations — undulations  which,  by  oltematoly  intciist- 
iying  and  neutralising  each  other,  produce  intervals  of 
increased  and  dimiuinhed  light.  On  tho  sea-shore  may  bo 
noted  sundry  instances  of  compound  rhythm.  VTo  have 
that  of  tho  tides,  in  which  the  daily  riiio  and  fall  undcr> 
goes  a  fortnightly  increase  and  decrease,  due  to  the  alter- 
uato  coiocidcnce  and  antagonism  of  tho  solar  and   lunar 

^  jUUt  lunins  for  tame  jvan  BUppond  m;^i'If  atmif  in  tin  belief  Ihat  hU  mo- 
lloii  i«  itijtbmuBl,  I  diuoTcnil  iLut  injr  Irinai  Prnletui:  Tj-diUU  ■Uo  held  tlui 
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KUractioiu.  "We  h&ve  ngain  tltat  vhich  u  pcrpctuaHj 
fumitlied  by  Uio  aurtucc  of  Uio  sea  :  every  larga  wsvo  bear- 
ing smaller  onee  oa  its  sides,  aud  these  etill  smaller  ones  ; 
with  the  raault  that  c«di  flake  of  foam,  itloiig  villi  the  por- 
tion of  water  bearing  it,  undergoes  minor  asoenU  and  descents 
of  several  orders  vbile  it  is  being  raised  and  lowered  hy  tbo 
greater  billows.  A  quite  diflcront  and  xcry  intorestinf; 
exumplc  of  compound  rhythm,  occurs  in  llie  liltlo  rills  wbtch, 
at  low  tide,  run  over  tbe  sand  out  of  the  shingle  bonks  above 
"^^nioro  tlio  channel  of  one  of  ibcno  is  nanoT,  and  tbo  stnom 
runit  strongly,  tlio  snnd  at  the  bottom  is  raised  into  •  series 
of  ridges  corresponding  to  tbe  ripple  of  the  water.  On 
watching  for  a  abort  time,  it  will  be  seen  that  tbcao  ridges 
are  being  raited  bighor  and  the  npple  growing  stronger; 
until  at  length,  the  aclioii  becoming  violent,  the  whole  series 
of  ndgos  is  suddenly  swept  away,  the  stream  runs  smoothly, 
and  the  process  commcnocs  afrceb.  Instances  of  still  more 
complex  rhythms  might  be  added ;  but  they  will  como  more 
appropriately  in  connexion  with  tbo  several  kinds  of  cosmical 
c)iniige4,  hcroofter  to  bo  dealt  with. 

From  the  ensemble  of  tlio  facts  as  above  act  forth,  it  will  be 
Hccn  that  rhythm  rcaults  wherever  there  is  a  conflict  of  forces 
riot  in  equilibrium.  If  the  nntagouist  forces  at  any  point  are 
biihincfMl,  tlierc  iit  rest ;  and  in  the  absence  of  motion  there 
can  of  course  bo  no  rhythm.  But  if  instead  of  a  balance 
there  is  an  excess  of  force  in  one  direction — if,  as  ncocsoarily 
follows,  motion  ia  set  up  in  that  direction ;  then  for  that 
motion  to  continue  uniformly  in  that  direction,  it  is  requisito 
tliat  the  moving  matter  should,  not witlistan ding  its  unocaaing 
ehaitgc  of  pluco,  prownt  unchanging  rclutiaus  to  iho  soorcea 
of  force  by  which  its  motion  is  produced  and  opposed.  This 
however  is  impofisiblc.  Every  further  transfer  through  space 
must  idler  the  ratio  between  the  forces  concerned — must  in- 
crease or  decrease  tbe  predominance  of  one  foroe  over  tbo 
other — must  prevent  uniformity  of  movement.  And  If  the 
movement  oouuot  be  uniibnu,  then,  in  the  absence  of  aooclcn* 
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tion  or  ratanlalioQ  continued  tlirouf^i  infinite  timoand  Bpace^ 
|,(rcau]t«  "Kiikh  cannot  be  conceived)  the  only  altvnuiUra  i« 
pliythm. 

A  secondary  conclusion  niuat  not  be  omitted.  In  tha  last 
chapter  we  s&w  tlmt  motion  is  nevi-r  ubmlutely  rectilinear  ; 
Kod  here  it  remains  to  be  added  thst,  us  a  conaequcncc,  rhytbra 
is  neocMarily  incomplete.  A  tnily  roclilincar  rbythin  eim 
arise  only  «vlieu  tbo  o[)]>08ing  furcca  are  in  exactly  tbo  same 
line ;  and  tJie  probabilities  oj^inst  this  are  iuiinitely  gnaU 
To  generate  a  perftxtlly  circular  ihythm,  the  two  furcc«  con- 
ccrood  mint  bo  exactly  at  riglil  njigltv  (o  oitcb  other,  and 
nnist  bare  exactly  &  certain  ratio ;  and  against  thin  the  pro- 
bnbilitiGS  are  lilcennec  infinitely  great.  Alt  other  proportions 
and  dir«clion«  of  tlic  two  forccD  will  produce  an  ollipso  of 
greater  or  lea  eccentricity.  And  when,  m  indeed  always 
happens,  above  two  forces  are  engaged,  the  curro  dewribod 
must  bo  more  complex ;  and  cannot  exactly  repeat  ilself.  So 
that  in  fact  throughout  nature,  thia  action  and  re-action  of 
forces  never  brings  about  a  complete  return  to  a  previous 
etot«.  Where  the  movement  is  much  involved,  and  especially 
where  it  is  tJiat  of  KOme  nggrogato  whoao  unita  are  partially 
independent,  anything  like  a  regular  curve  ia  no  longer 
trM-Mblo ;  wo  SCO  nothing  mora  than  a  general  oscillation. 
And  on  the  completion  of  any  periodic  movement,  the  degree 
in  wbicb  tbo  state  arrived  at  differs  from  the  state  do- 
patiod  from,  is  usually  innrked  in  proportion  as  the  influenocs 
■at  woric  are  numerous. 


%  83.  Tliat  (t[iiral  arrangement  bo  general  unoDg  the  more 
diffused  nebula;— an  arrangement  wbieb  must  be  assumed  hy 
matter  moving  towurcbi  a  w^ntre  of  gnivily  through  a  rc»>ia.t- 
ing  medium — shows  tu  the  progrosuvo  cslublishmi'iit  of 
revolution,  and  therefore  of  rhylhu\,  in  tliom  remote  (tpoci* 
which  the  nebuhu  occupy.  Double  stars,  moving  round  com- 
mon cenlrt«  of  gravity  in  pcriocbi  some  of  wbicb  are  now 
^jwcvrtained,  exhibit  settled  rh^lhciieal  acUoiis  indialont  |<nrtd 
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of  oar  n^cHnl  ajrslein.  And  another  fact  wliicli,  though  of  a 
different  order,  haa  ■  like  goDontl  mgnificnncc,  la  (UrniiJiod  hj 
Torisblo  etm— ^ars  which  alternately  brigfat«Q'snd  ladeL 

Th«  pmodieitiot  of  Dio  pbincU,  sntcllitic*,  and  oomcta,  are 
80  fiimiliar  that  it  would  he  inexcusable  to  name  them,  were 
it  not  itcedful  here  to  point  oat  that  tlioy  arc  to  niiiiif  grand 
JUtutrations  of  this  general  law  of  moTeinent.  Hut  bcsidm 
the  revolutions  of  thoao  boilin  in  their  orbits  (all  more  or  leas 
cxccntric)  and  their  rotations  on  their  axes,  the  Solar  System 
pnwcnts  us  with  mnons  rhythms  of  a  lees  manifest  and  more 
eomplcx  kind.  In  coich  plum^nnd  catellito  there  is  therevo* 
lataon  of  the  nodes — a  slow  change  in  the  petition  of  tfa« 
orbit-piano,  which  af^cr  completing  itself  commences  a&eefa. 
There  is  the  gradual  alteration  in  the  lenglh  of  tho  axis 
major  of  tho  orbit ;  and  also  of  its  cxcentricity :  both  of 
which  arc  rhythmical  alike  in  tho  ocnjpc  that  they  ultonmto 
between  maxima  and  minima,  and  in  tho  sense  that  the  pro* 
gress  from  one  extroino  to  tho  other  u  not  uniform,  but  is 
made  with  fluctuating  vtJocity.  Then,  loo,  there  is  tho  revo- 
lution of  the  lino  of  apsides,  which  in  course  of  time  moves 
rouad  the  heavens — not  rt-gularly,  but  through  complex 
Dscillulions.  And  rurth<rr  wo  have  variations  in  the  directions 
of  the  planetary  axes — that  known  as  nutation,  and  tbnt 
larger  gyration  wliicli,  in  the  ciue  of  tho  Earth,  causes  tb« 
prceoBsion  of  tlie  cfjuinoxcs.  These  rhi.'thms,  already 

more  or  leas  compound,  are  eompounde<t  with  each  other. 
Such  an  instODOcas  the  secular  accelumlion  and  rotanlatioa 
of  tho  moon,  consequent  on  the  vani'ing  excentricity  of  tho 
I'^rlli'a  orbit,  is  one  of  tho  simplest.  Another,  having  naore 
important  consequences,  results  from  the  changing  direction 
of  the  axes  of  rotation  in  planets  whoso  orbits  arc  decidedly 
cxccntric.  Every  planet,  during  a  certain  long  period,  pn>- 
sents  more  of  its  nortliuni  than  of  ita  southern  hemisphere  to 
the  sun  at  the  time  of  its  nearest  approach  to  him ;  and  then 
again,  during  a  like  period,  presents  more  of  its  southern 
bemisphcro  than  of  its  northern — a  recurring  coincidituoe 
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whioh,  lliotigli  e&Bsing  in  aome  pluwtA  no  iHiiAiblo  iiltvrntlonfl 
of  cHninto,  ini-olrcit  in  the  ca«o  of  the  Earth  an  epoch  of 
21,000  yeatft,  during  wlii«li  each  b«iDi^borg  go««  through  a 
cycle  of  temperate  seasooB,  and  Boneons  tJut  arc  oxtrcrao  in 
their  bcut  wkl  cohl.  Nor  U  this  all.  There  is  ercn  a  vario- 
lion  of  this  Toriation.  For  the  Hutnni(-ni  and  winter*  of  ihe 
whole  Earth  become  more  or  lees  strongily  contntsled,  as  the 
nceentricitj  of  ita  orbit  incrcasra  nnd  decreases,  llonco 
iliuiiig  incieaao  of  the  ozecntncity,  tho  cpoelis  of  tnoilcrotdy 
ciuiitrnelcd  seasons  and  epochs  of  strongly  contrasted  scaaona, 
through  which  nitomately  Ciich  liemi^plicro  pnescs,  nuist  (;row 
and  more  different  in  the  degracn  of  their  contruat«; 
ooutrariwiso  during  decrease  of  the  excentricity.  So 
that  in  tho  quantity  of  light  mid  heat  vrhich  nny  portion  of 
the  Earth  rcoeivra  f^oni  tho  nun,  llicre  goes  on  a  quadruple 
rhythm :  that  of  day  and  night ;  that  of  aummcr  and  win* 
tcr ;  that  duo  to  the  changing  posilion  of  tho  axis  nt  periho- 
Uon  and  aphelion,  taking  21,000  years  to  cem]>lete ;  and  thut 
involved  hy  tlio  variation  of  the  orbit's  excentricity,  gone 
through  in  millions  of  years. 

i  84.  Those  tcrreatriiil  proccssea  whose  dependence  on  ths 
■olar  heat  ia  direct,  of  couiso  exhibit  a  rhythm  that  coire- 
laponds  to  tho  periodically  changing;  amount  of  hent  which 
I  each  part  of  the  Furth  roccirco,  Tlio  aimpleft,  though  tho 
least  obtrusive,  instance  is  supplied  by  tho  magnetic  variations. 
Ia  tboso  there  is  a  diuniul  iucreiiso  and  decruasc,  an  annual 
incnam  and  doc^rcasc,  and  a  deeenuial  increase  and  decrease ; 
tha  latter  answering  to  a  period  during  which  (lie  solar  spots 
becoiuo alternately  abunthint  uud  scarce :  licaidcs  which  known 
vttriationa  there  are  probably  othcnt  eorrcHponding  with  tlio 
ostroiiumicol  cycl<«  just  di.itcribcd.  More  obiious  examples 
arc  furnished  by  the  movements  of  the  ocean  nnd  tho  atmo- 
■phere.  Marine  currents  from  the  equator  to  tlic  {kiIcm  above, 
and  from  the  poles  to  tho  equator  bonealh,  show  tin  an  uil- 
w^ng  hackwnnl  and  forward  motion  throughout  this  vart 
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mass  of  water — a  motion  varyin]^  in  nmount  ncronUng  to  tli« 
•rnw)iin,  iitid  compoiinded  with  smaller  like  motions  of  locul 
origin.  T be  ttuiularly- caused  genorol  Gui-nMiC»in  Uio  air,  luive 
isiiuiliir  annual  Tarialions  Bimilarly  modified.  Irregular  m 
tlie^  are  in  dctiiil,  wv  Htill  seoiii  tliemontooiunnd  other  trnpi- 
eaX  utniu»pbc-ric  dtaturbancee,  or  cren  in  our  own  «quinooliul 
galus  and  spring  cast  windit,  a  periodicity  KuffideoUy  dectd* 
cd.  Agiiin,  vru  Iiave  an  alternation  of  (iraca  during 

wliicli  e\'aporatioD  pTedominatcs  with  times  during  vbioh  oou- 
Sensation  predominates:  shown  in  the  tropica  by  stnmgly 
/narked  rainy  eoosons  and  rvuroiis  of  drought,  and  in  tha 
tcmpcnito  noneit  by  corresponding  changes  of  which  tho  pc- 
riudkily,  though  lesa  deliiiit«,  is  still  troccublc.  The diiTiuiion 
and  pn^cipilution  of  water,  U^nidoB  the  slow  alternations 
answering  to  ditferont  parts  of  the  year,  furuinh  ti.t  n-itfa  ox- 
aniplea  of  rhytlim  of  a  more  rapid  kind.  Dming  wet 
weather,  lasting,  lot  ua  nay,  over  aome  wcvkit,  tbo  tendonc; 
to  condense,  though  greater  than  the  tendency  to  GTa]>orato, 
doca  not  show  itself  in  continuous  ntin ;  hut  the  period  ia 
mado  up  of  rainy  day*  and  days  that  nro  wholly  or  partially 
fair.  Nor  is  it  in  thi«  rude  alternation  only  that  tlic  Inw  is 
manifoated.  During  any  day  throughout  this  wet  weath<:r  a 
minor  rhythm  is  traceable ;  and  especially  so  when  the  ten- 
dencica  to  cmponito  and  to  condcnso  nro  nearly  halanccd. 
AnwDg  mountains  this  minor  rhythm  and  itA  cause*  may  ho 
aludiod  to  great  advantage.  Hloiat  winds,  which  do  not  pre- 
dpitnto  their  contained  water  in  jiaastng  over  tlto  compara- 
tively wann  lowlands,  lo«>  wi  much  heat  when  they  reach 
tho  cold  moiinluin  |K-aks,  that  condensation  mpidly  tjtkco 
place,  \>'ater,  however,  in  pasiiing  from  the  gaseous  to  th« 
(iuid  state,  gi^Ts  out  a  considcmblo  amount  of  heat;  and 
bcnoo  tlie  resulting  clouds  aro  wanner  tlinn  the  ur  that  pRt- 
eipitates  tliem,  and  much  wamitT  than  the  high  rocky  sur- 
fuL-cs  round  which  they  fold  themselves.  Ilence  in  tha- 
I'ourso  of  tlie  storm,  thoso  high  rocky  surfooos  urc  ntiscd  in 
wmpuralurc,  partly  Vy  radiation  fruai  Ow  enwrapping  clood. 
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partly  bj  coDtaot  of  ihc  (uHid^  niu-dmps.  Oimg  off  mora 
heat  thnn  l)cforv,  Uioy  no  lougnr  lower  m  grmtlj  ttno  temper* 
flture  of  the  air  paasin^  orcr  Uiem  ;  ond  bo  cease  to  precipi- 
tiito  it»  contuuuxl  n-ntor.  Tho  cIoikU  brvak ;  the  aky  begins 
la  clear;  and  n  glrani  of  aiui!ihiii«  promisn  that  tlio  d»y  is 
going  to  he  5n«.  But  the  small  supply  of  heat  whicli  the 
cold  niounlaln's  tadm  liiiw  n-oi-iTod,  is  soon  lost :  especially 
when  the  dispcrdon  of  ihu  clouds  permits  freo  ndiation  into 
s[)aci<.  Very  soon,  therefore,  these  elovattd  surfaces,  beoom* 
iiig  as  cold  OS  at  Gret,  (or  porh^isevcii  colder  in  rirtue  of  tlio 
ovn])oration  set  up,)  begin  again  to  oondonso  the  vapour  in 
tho  air  above ;  and  tbcro  comes  another  stortn,  foltowvd  by 
the  BQme  effeets  as  before.  In  lowland  regions  this  action 
and  rooction  is  usually  Ion  ooospicuous,  because  the  contrast 
of  temperatures  ts  Ich  marked.  Erni  hcrv,  howcv-cr,  it  may 
be  traced ;  and  that  not  only  ou  nhowrry  daya,  but  on  days 
of  continuous  rain  ;  for  in  these  to  do  not  ece  uoiformity  : 
always  tliero  ore  Rls  of  harder  and  gcntli-r  ruin  lliut  are  pro- 
bably  canned  an  above  expluiiic«l. 

Of  course  thcee  meteorologic  rlnihms  iuvulvo  eomcllkinjp 
oorrc^Mnding  to  them  in  ihv  ctutngn  wrought  by  wind  and 
wler  on  the  Karllt'a  surface.  Vsriutions  in  the  quantities  of 
•edimeDt  brought  down  by  rirens  that  ri»c  and  fell  with  tti* 
seosoDa,  must  caune  ^'ariations  in  the  resulting  strata — alter* 
nations  of  colour  or  quulity  in  tho  sticcneivo  laminio.  Beds 
rermed  from  thn  detritus  of  shores  worn  down  and  caniwi 
away  by  tho  vnw»,  must  similarly  show  periodic  dilTorcaces 
answering  to  the  periodic  n-itids  of  tho  lucality.  In  ao  fur  ast 
frost  iiiBiKnces  tho  mto  of  denudation,  its  rociinvnce  in  a 
iaotor  in  tho  rhythm  of  tcdirnvntary  dcjioailii.  And  tho 
geological  changes  produced  by  glaciers  and  icebergs  must 
liniilarly  have  tluir  ollernuting  periods  of  greater  and  Uss 
intensity. 

-  Thoru  is  cvidunco  also  thst  inodiftvatioiu  ill  tlio  Earlh't 
crust  due  to  igneous  action  hare  a  certain  jx^riod icily.  Vol- 
canic eruptions  are  not  ooutiuuous  but  intermittent,  and  na 


fur  an  tlio  diita  enable  ua  to  judge,  liave  a  oenain  average 
nto  of  recurrcnm ;  vrhidi  rnto  of  rocurrenoe  is  complicated 
bj  ricing  into  cpvchti  of  greater  a«tinty  and  JaUing  into 
epochs  of  ootnparativo  quiescence.  80  too  is  it  with  eurlh 
quukt*  uad  tbe  duvatioiis  or  dcpreauons  csiued  by  tb«n).  At 
the  mouth  of  tho  Miaatssippi,  tho  ultrmution  of  etrota  givca 
decimro  proof  of  iuccosaivc  niiikings  of  tlio  nurfiicc,  limt 
hKTe  taken  pliuw  st  tolcrubty  equal  intorraU.  Krerj'wlicro, 
in  tbo  extensive  groups  of  confonnabio  atruta  that  iiuply 
email  eubsidciiccH  recurring  with  a  certain  avomgo  frequcncyi 
we  see  a  rhythm  tn  tho  iKrtion  and  reaction  between  tie 
Kartli's  cruHt  iind  itA  molten  coiitenia — a  rhythm  compounded 
with  tboEo  sloiver  onca  shown  in  tho  tcrmiuiktion  of  j^ups  of 
strata,  and  the  commeneement  of  other  groupa  not  000- 
formnblc  to  fiivm.  There  is  cvon  reason  for  suepoct- 

ing  A  geological  periodicity  that  ia  immensely  alower  and  for 
wider  in  iu  effeeta ;  namely,  an  ahcrnation  of  tboee  Tuat  op- 
hearale  and  submergciicieM  by  which  continents  are  produced 
where  there  were  oceans,  and  oceans  whoro  tbore  were  cooti- 
aenta.  For  supposing,  as  wo  may  fairly  do,  that  tho  Eartli'e 
cruit  U  throughout  of  tolerably  equal  thickness,  it  is  manifoat 
that  such  portions  of  it  as  become  most  depressed  below  the 
averags  level,  must  have  their  inner  surfaces  moat  cx})OMd 
to  the  currents  of  niollen  miitlcr  circnlotitig  within,  nod  will 
therefore  undergo  n  larger  amount  of  what  may  be  called 
igneoua  dcniKlation  ;  while,  oonTorsely,  tlic  withdmwal  of  the 
inner  surfaces  from  these  curreate  where  the  Kiirtli's  cruat  ia 
most  cloTated,  will  cauau  a  thtekening  more  or  less  compena> 
nting  the  aqueous  denudation  going  on  externally.  Ilenoe 
tl)OM  doprossod  arras  or<^r  wliich  tho  deepest  oceans  L'c,  being 
gradually  thinned  beneath  and  not  covered  by  muoli  sc<li* 
mcntnry  deposit  above,  will  become  areas  of  least  resistanee^ 
and  will  then  begin  to  j-iold  to  the  upward  prnsure  of  the 
Earth's  contents ;  whence  will  result,  throughout  sueh  ureas, 
long  continued  elevations,  ceasing  only  when  the  revorao  atat* 
of  things  has  been  brought  about.     'Whether  this  s])cculatioa 
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he  well  or  ill  founded,  does  not  liowercr  *ffcct  the  geiunil 
conclusion.  Ajwrt  from  it  wo  huvc  sufficiiint  cvidcaoo  tliot 
geologic  processes  are  rhythuical. 

§  6&.  Perbaps  Dowhero  arc  tho  illustrationa  of  rhythm 
•0  numcrotu  and  so  mBDifust  tttt  uiiiong  the  phenomcDa  of  life. 
Plunta  do  not,  indeed,  usually  eliow  uh  any  decided  periodi- 
cities, aavc  tboM  detcmiinL-d  by  duy  and  night  and  by  tha 
EOiisons.  Hut  in  animiils  wo  hnvo  n  great  variety  of  move- 
menu  in  whiL-h  the  nltomation  of  oppo^ito  cxtremea  goes  on 
wiiii  nil  drgrvm  of  rnptdily.  The  swallowing  of  food  it 
cflo(;t«d  hy  a  wave  of  conslriction  passing  along  the  ccsopha* 
giu ;  ilM  digntion  w  accoinpnninl  by  a  muscular  action  of  the 
stomach  that  i«  aUo  undiihitnry ;  end  (he  pomtnltio  motion  of 
the  intostines  is  of  like  nature.  I'lie  blood  obtiiitied  from  this 
food  is  propelled  not  in  a  uniform  current  but  in  pnlsi:« ;  and 
it  is  iWnti'd  by  lungii  thnt  allcrnatoly  contract  »nd  cxjMtnd.  All 
looomotioa  results  from  oooiUaling  movomenis :  even  where  it 
is  apparently  continuouK,  a%  in  many  minutu  forms,  iho  mi* 
croscopo  praxTa  tho  vibration  of  cilia  to  be  the  agcucy  by 
which  llio  creature  is  moved  smoothly  forwards. 

Primary  rhj-thms  of  the  organic  actions  uro  compounded 
with  arcondary  onus  of  longer  duntlion.  Tliceo  various 
raodoB  of  activity  hnvo  their  recurring  periods  of  increase  and 
decrense.  Vt'e  sgo  this  in  tho  periodic  need  for  food,  ond  in  tho 
poriodic  iiei'd  for  repose.  Kui-h  mcol  induces  a  moro  rapid 
rhythmic  oclton  of  the  digestive  organs;  tho  puUatiou  of 
tho  heart  ts  accelerated  ;  and  tho  inspirations  becomo  inoro 
frcquunt.  During  sleep,  on  the  contrary,  iheao  several 
moremonta  slacken.  So  thot  in  the  course  of  tho  (wcnly- 
four  hotmi,  those  nnall  undulations  of  which  tho  diflcreut 
kinds  of  organic  action  are  constituted,  undergo  one  long 
wnvo  of  increaae  and  decronw,  enm plicated  with  8e%'cr«l 
minor  irarca.  KxjM-rimcntq  ha%~e  lOiown  thiit   lh(-re 

u«  still  slower  rises  and  tuUs  of  functional  activity. 
Wuto  and  ommilalioD  aro  not  ba1iincc<l  by  every  meal,  but 
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iffui  or  other  nutintaiiu  for  some  tim«  a  slight  exee«s ;  w  that 
K  perxm  in  ordinary  hi-nlth  ia  fonaA  U>  undergo  an  incnoat 
Bad  decrewe  of  wciglit  during  rrcurring  intemU  of  (nU-nUr 
c^nality.  Besides  these  rcgulor  pcrio<U  there  arvxtiU  longei 
nnd  oomparatirely  irreguUr  onea ;  namely,  thoao  altematioDS 
of  greater  and  loM  rigour,  which  eron  healthy  people  expe- 
rience. So  inevitable  are  thcso  oaeillationa  that  even  men  jn 
training  cannot  be  kept  stationary  at  their  highest  power,  but 
when  they  bare  reached  it  begin  to  retrograde.  Fur- 

ther <:V)d«iioo  of  rhythm  in  the  rital  movenkcnta  ia  for* 
niahed  by  invalids.  Sundry  disorders  aro  named  from  the 
iiitcrmittont  character  of  their  symptoms.  Evon  where  tltc 
jMTiodicity  ianotrery  mnrkul,  it  Lt  tnoi>lly  traceable.  INitienti 
mraly  If  cror  get  uniformly  worao ;  and  conTalescenta  have 
UHually  their  days  of  purltal  rolapao  or  of  leas  decided  Ad- 
vance. 

Aggrogstee  of  linng  creatures  illustrate  the  general  truth 
in  other  viays.  If  each  spocics  of  orgiintsm  bo  regorded  08  a 
wlKflo,  it  diKplny*  two  kinds  of  rhythm.  Life  aa  it  «xiat«  in 
ell  the  members  of  such  »pceies,  is  on  extremely  comi>lex  kind 
of  moveniept,  more  or  leas  distinct  from  iho  kinds  of  movc- 
munt  whiL'h  conslilnto  life  in  other  species.  In  each  inili- 
vidual  of  the  spocica,  this  extremely  complex  kind  of  mov^> 
mftiit  b(^na,  rises  to  its  climax,  di'cUnes,  and  eeaaos  in 
death.  And  every  snoocaMrc  generation  thus  exiiibita  a  wavn 
of  that  pocidinr  activity  characieriKing  the  species  aa  a ! 
wholo.  The  other  form  of  r>iythm  i«  to  be  tmced  in 

that  Tarialion  of  number  which  t»c\i  tribe  of  aniinala  and 
plants  ia  over  undergoing.     Throughont  the  nnocasing  con- 
llict  botween  the  tendency  of  a  upcctcs  t*)  iiieiva«o  and  the 
antagonistic  tendencies,  there  ia  never  an  e(]uilibrium  :  unv 
always  predominates.     In  the  cose  even  of  a  cultivatctl  plant 
or  diimcfllirntcd  niiiinnl,  whore  nrtifieial   mciinn  are  oaod  to  I 
maintain  the  supply  at  a  uniform  h-vel.  wc  still  aco  thotoactl-J 
hitionsof  abundance  and  scarcity  cannot  be  avoided.     Andj 
Dinimg  the  ?T«alurt«  uncanvl  for  by  man,  vitch  oaeillalioiia ' 
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ate  tuualljr  mora  markod.  After  a  moc  of  organimu  tuu 
bwin  greatly  thluncd  by  oneinics  or  lock  of  food,  its  surviving 
incmlxTA  become  more  farournbly  circumfitunood  thitn  asuul 
Dui'Iti),'  till!  decline  in  their  numlwra  tlicJr  food  lias  grown 
rt'latively  more  abundant ;  wbile  their  enemies  hare  diminisb- 
od  £rom  want  of  proy.  Tbe  conditions  thus  rcmuiii  for 
•omc  time  ravourublo  to  tlivir  incrctuie;  and  Ihry  iiiulli]>ly 
I'upldly.  By  and  by  their  fuod  is  rendered  relatix-ely  Gcaroc^ 
at  tbo  «amo  lime  tbat  their  enemies  have  become  aior« 
nutni'rou«;  and  lltedtitlroytiiginlluciiccsbcingtbusincxcesa, 
ihoir  number  begins   to  diminish   again.  Yet  one 

Dioro  rhythm,  oxtivmely  slow  in  it«  action,  may  be  traced  in 
tboiibi!n<>invnu«r  IM'v,  contt-mplatcd  under  ibur  most  general 
BspecL  The  researches  of  jiahcontologista  abow  tlutt  thcro 
liavobocn  going  on,  during  the  vast  period  of  which  ourudi- 
montary  rocka  boor  record,  KucocniTO  changes  of  organio 
forms.  Species  have  appeared,  become  abundant,  and  theoi 
tliwippcarcd.  Oenera,  at  fir»t  constituted  of  but  few  epociea. 
have  fur  a  time  gone  on  growing  mors  multiform ;  and  then 
have  begun  to  decline  in  the  number  of  their  subdimiona  : 
l(!«<nng  ut  lost  but  one  or  twro  representatives,  or  none  ut  all. 
During  longer  epochs  whole  orders  have  thus  arisen,  cultniii- 
st«d,  and  dwindled  away.  And  even  those  wLderdirisions  con* 
taining  many  orders  hare  similarly  tmdergone  a  gradual  rise, 
ahigh  tide,  anda  long-continued  ebb.  Thcstalkod  CrinoiJta, 
AiT  example,  wluch,  during  tlto  carbouireroua  epoch,  became 
abitodont,  hare  almost  disappeared :  only  a  aiugle  epecics 
being  extant.  Once  a  largo  family  of  inoUu-tcs,  tlio  Bivrhio- 
fioda  lutve  now  become  rare.  The  shelled  Cephalopoda,  at 
1)111)  time  doniinanl  among  the  inhabitants  of  the  ocoun,  both  in 
number  of  forms  and  of  iudii>Hduuls,  are  in  our  day  nearly 
I'xtincL  And  aAor  an  "  ago  of  reptiles,"  thcro  has  come  an 
»l>e  in  which  reptiles  havo  been  in  great  measure  snpplanted 
by  mammal»,  Whether  th<iw  vuaI  ri)M«  and  falls  of  different 
kinds  of  lifuGvtT  undergo  unylbing  approaching  In  rt^pclittiKia, 
(which  they  luuy  ponsiUy  do  in  oorn-sjmndeiicu  with  tboM 
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nst  cyolca  of  vlcration  ntid  subxidciicc  thnt  produce  oontlnenta 
uid  oceans,)  it  is  BufBcientlT  clear  that  Lilo  on  lh«  Earth  hu« 
not  |m)gTv«od  uniformly,  l»it  in  immense  undoUltons. 

§  86.  It  is  notinaiiif<»t  that  ihc  ctiungctt  ot  consi-ionsnMa 
are  ia  atiy  sunac  rltytlimicaL  Yet  bcrc,  too,  analysis  prorea 
both  tLat  tho  mental  state  existing  at  any  moment  is  not 
iititfurm,  but  is  ilecorupoiiaUc  into  rapid  oseillatioiiit ;  and  slso 
that  mental  states  pass  through  longer  intervals  of  inoroMUig 
anil  ducroaaing  intensity. 

Xboug^h  whilo  atlou<ling  to  any  singlu  mmmtion,  or  any 
group  of  related  sensations  constituting  the  consciousness  ol 
an  olijoct,  wo  Kocm  to  rcmnin  for  tho  timu  in  a  jivreiHtciit  ond 
homogeneous  condition  of  mind,  a  careful  self-examination 
shows  that  this  apparently  unbnken  mental  state  is  in  truth 
travDTsed  hyu  number  of  minor  stotct,  in  wliii-h  various  other 
seiiMitinns  nnd  porccpt ions  arc-  rapi'IIy  (>r(■s<^ntt'vI  und  disappvur. 
From  the  admitted  fact  that  thinking  consists  in  the  esttil>lish> 
niont  of  rolutioiis,  it  i«  a  necccuiry  coioUarj'  tlmt  tho  maia- 
tmuinoc  of  consotousnHs  in  any  one  slate  to  the  entire  cxdu* 
sion  of  other  states,  would  hoaocMsalionof  thought,  that  is,  of 
consciousness.  So  tliat  any  soemingly  ooiitiitnows  feeling,  say 
of  pressure,  really  consists  of  portions  of  that  feeling  ]>crpcta> 
ally  recurring  after  tho  momentary  intrusion  of  other  feelings 
and  tdmii — quick  tltoughts  concerning  the  place  whcnj  it  id 
full,  tlie  external  objcot  producing  it,  its  consequences,  and 
other  things  EUggestcd  by  assoctalion.  Thus  there  is  going 
on  an  (.'Mtrcmcly  rapid  departure  from,  and  return  to,  tliat  par- 
ticular mental  state  which  wo  regard  as  persistent.  Benidoa 
tho  evidence  of  rhj-thm  in  couseiousnoss  which  direct  analysis 
thus  affords,  ire  may  gather  further  evidence  fivm  the  oorr^ 
Istiuu  botflrcon  feeling  and  moTCinenU  SenHationsand  emotions 
exjieiid  ihoin-tolvi's  in  prriducing  muscular  contntcttoos.  If  a 
sensation  or  emotion  were  strictly  continuous,  thcro  would  bca 
continuouK  discharge  along  tliose  motor  nervosaeled  upon.  But 
an  far  ss  exporimcntii  with  art ificiid  stimuli  enable  us  to  judge, 
J  oontiuuoui  diitcbargc  along  the  nerve  liWing  In  a  ntust-lo, 
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do^  not  contract  it :  a  broken  discharge  la  rpqulred— a  rapid 
lucccwion  offlhoclui.  IliMicc  muscular  contraction  pro-supposes 
that  rhythmic  state  of  oonscioDsneas  which  direct  obsorriition 
disclo606.  A  much  more  conspicuous  rhythm,  having 

lon^r  wavi-ji,  h  won*  during  tho  outflow  of  emotion  into 
dancin™,  poetry,  and  music.  The  current  of  montnl  energy 
tliiit  i>)i»w4  it.-<i-ll'  in  (!i(!Co  mode*  of  bodily  action,  is  not  con- 
tjnuous,  but  falls  into  a  succcuBion  of  puUcs.  Tbc  tncamroof 
a  dance  is  produced  by  the  altenrntion  of  strong  muscular 
eontmctions  with  weaker  onoi ;  and,  batc  in  moosunw  of  the 
eimpleat  order  such  as  ore  found  among  barbarians  and 
children,  this  ultcmntion  i»  compounded  with  longer  rises  and 
falls  in  tho  degroe  of  muscular  excitement.  Poetry  is  a  form  of 
apoechwliii-lircsults  when  the  emphasis  is  rcgalaHyreouirent; 
that  is,  when  tlio  muscular  ofiort  of  pronunciation  has  de- 
finite periods  of  greater  and  less  intensity— periods  lliat  are 
complicated  with  others  of  liko  nature  nnswcring  to  tho  suc- 
ccauvo  vcno'H.  Muiiic,  in  Hlill  more  variiiua  ways,  csempli6« 
the  law.  There  are  tho  recurring  hnns  in  each  of  which  there 
is  D  primary  and  a  Bccondary  beat.  There  ih  tho  altcraato 
incrcaae  and  decrease  of  muscular  strain,  implied  by  (he 
Bseonts  and  descents  to  tlio  higher  and  lower  notes — as- 
cents and  dcitccnts  composed  of  HmaUer  warcK,  breaking  the 
rises  and  falls  of  tJie  larger  ones,  in  a  mode  peculiar  to  each 
meh)dy.  And  then  wo  hare,  further,  tho  alUrnntion  o{  piano 
and  forlt  poaaogea.  Tlwt  these  several  kindn  of  rin-ttim, 
charocterizing  tsslketio  exprcRsion,  arc  not,  in  tho  common 
•enac  of  tho  word,  artificial,  but  are  iutcnscT  forms  of  an  un* 
duLitoiy  movement  habitually  generated  by  feeling  in  ita 
bodily  discharge,  is  shown  by  the  fact  that  ihey  arc  all  tnu-c- 
able  in  ordinary  speech ;  which  in  every  aentenoo  has  its 
primary  and  secondary  emphases,  and  its  cadence  containing 
a  chief  rise  and  fall  compUoatod  witli  subordinate  riaea 
and  falhi;  and  which  is  accompanied  by  n  more  or  l«as 
oscillatory  action  of  the  limbs  when  tho  emotion  m 
great.  Still  longer  undulations  may  be  obsoiTcd  by 

evoty  one,  in  himself  and  in  others,  on  ocenaions  of  fex^xotcn 
1? 
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|>le(umTe  or  extreme  pain.  Note,  ia  the  first  place,  that  pain 
haring  its  orijpii  in  bodily  ilisorfler,  is  nearly  always  perwp- 
libly  rhythm ical.  Duriiig  hours  in  which  it  novor  actually 
ReaMa,ithasit8varialionBofinleDaity— fits  or  paroxysms;  and 
then  iift«r  theao  hours  of  suffering  there  usually  come  hoars 
of  coinporativo  (raw.  Ikloral  putu  has  tho  Uko  smaller  and 
larger  wavo8.  One  possessed  by  intense  grief  does  not  utt^r 
coiitinnous  moomi,  or  shed  tcnrs  with  an  oquablo  rapidity ; 
but  thcBo  signs  of  position  como  in  recurring  bursls.  Then 
after  a  lime  during  which  such  stronger  and  weaker  waves 
of  emotion  alternate,  there  eomcs  a  cahn — a  lime  of  comparo- 
tivo  di'iidiiCBS ;  to  which  agaiu  auecoctls  another  interval, 
when  dull  sorrow  rises  afresh  into  acute  anguish,  with  its 
series  of  paroxysms.  Similarly  in  great  delight,  especially  as 
manifested  by  childcon  who  have  its  display  less  under  control, 
there  ana  visible  variations  in  the  int<rnMty  of  feeling  sliown^ 
6ts  of  laughter  and  dancing  about,  sepamted  by  pauaea  in 
which  smiles,  and  other  slight  manifi-jlutions  of  pleasure 
suffice  to  discharge  tlic  IcssciKid  excitement.  Nororo 

there  granting  evidences  of  mental  undulations  greater  ia 
length  than  any  of  these— uudulutioiis  which  tako  weeks,  or 
months,  or  years,  to  complete  ibcmsclvcs.  Wo  oonlinually 
hear  of  moods  which  recur  at  int^^rvals.  Very  many  pcraous 
have  their  epochs  of  vivacity  and  depression.  There  are  periods 
of  industry  following  periods  of  idlejic«s ;  and  times  at  wluch 
particular  nubjecte  or  ta^tliM  arc  cultirutcd  with  xcal,  altonut- 
ing  with  times  at  which  they  are  neglected.  liespeoting 
which  slow  oscillations,  the  only  qualification  to  bo  made  is, 
that  being  ofiectod  by  numerous  influcnoce,  thoy  are  com- 
purativcly  irregular. 

g  87.    In  Domodio  societies  the  ohangee  of  place,  deter 
mined  sa  they  usiially  aro  by  exlintutJon  or  failure  of  tli« 
sup])ly  of  food,  aro  periodic ;  and   in  many  coses   show  a 
recurrence  answering  to  the  soasons,     Koch  tiibc  tliot  has 
oocomo  in  some  d<!gree  fixed  in  its  locality,  gocii  on  iucreana^ 
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till  nndor  the  prossurcs  of  unatuGod  desires,  tluin  rosolts 
migrntimi  of  noiiio  ])art  of  it  to  ft  new  »gion — a  proocw  rvpoat- 
ed  at  intorvslfl.  From  such  exccssea  of  popuUtion,  and  sach 
euocoastTo  vurcjs  of  itiigrntion,  como  cniiflicts  with  other 
tribes ;  wliich  nro  also  iiicrensini*  ntid  tcndinf?  to  difliue 
thcniM'h'cs.  This  aDlagoniflift,  Uko  all  others,  rosults  not.  in  an 
uiiirorm  motion,  bat  in  an  intermittent  one.  War,  exhala- 
tion, recoil— pca«c  prc»{>crit5,  and  rt^ncwed  ug^rcssioo  : — ww 
Wre  the  alternation  more  or  less  disccrniblo  in  tho  military 
BfitiTities  of  both  mvago  and  civilized  nations.  And  irregular 
lu  is  this  rhythm,  it  u  nut  mom  i<»  thim  the  dilTert-nt  sixc* 
of  the  HoctuttflS)  and  tho  extremely  inTolvod  cauaos  of  raria* 
tion  in  thnr  virengthit,  would  lend  us  to  anticipate. 

Puaing  from  cxtcnml  to  inlcriitil  changct,  wc  meet  with 
tliis  faaekwftrd  and  forward  morcment  under  many  forma.  In 
the  current*  of  commerce  it  i«  npceially  confipicuoua. 
Exchange  during  early  timca  ia  almost  wholly  carried  on  at 
fairs,  held  at  long  intorvals  in  tho  chi«f  centres  of  population. 
Tlie  Sux  and  reflux  of  people  and  comraoditii.'*  which  coch  of 
them  exliihitJi,  bncomc«  more  frequent  as  national  develop* 
merit  U-nib  to  greater  ttociu!  activity.  The  more  rapid  rhythm 
of  we<:kly  morkots  begins  to  supersede  the  slow  rhythm  of 
And  erontually  tho  procoa  of  exchange  becomes  at 
eertttin  placet  bo  actiw,  oa  to  bring  about  daily  meeting*  of 
bnyers  and  wllers — u  daily  wuto  of  nccumubtion  and  dis- 
tribuliun  of   cotton,   or   com,  or  capital.  If  from 

exchange  wo  turn  to  jiruductioii  and  consumption,  vo  eoo 
iitidiiLitioiu>,  much  longer  indeed  in  tlioir  [wriodit,  but  almotit 
equally  obvious,  Sapply  and  demand  aro  never  completely 
adapted  to  eoch  other ;  but  each  of  tliem  from  time  to  timo 
in  cxovas,  leads  jiretcDtly  to  an  excess  of  the  other.  Farmers 
who  have  one  ocoson  produced  wheat  very  abundantly,  are 
disgnstod  with  the  conaequent  low  pncc ;  and  next  acaxin, 
•owing  a  much  smaller  riuantity,  bring  to  market  a  deficient 
CTop;  whence  follows  a  converse  eScct.  Consumption 
undergoes  parallel  undulations  that  no«d  not  be  npecifiod. 
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Tho  bukiicjiig  of  Buiiplic*  between  dilTcnrnt  districts,  too, 
Mitnils  auatogoua  oaciUalions.  A  plnoc  at  which  some  necett* 
wiry  of  life  is  scarce,  becomes  a  place  to  n-li!!:li  cummts  of  it 
are  aet  up  fi-om  olher  places  whoro  it  is  rtflatirely  abandant ; 
aad  tlicee  currents  from  all  sides  lead  to  a  wave  of  uccumuln- 
tioii  wlicro  the}-  meet — n  glut '.  whence  folloirs  a  recoil — a 
[uirtiiil  n-turn  »f  tlic  curronla.  But  the  undulatory 

eharot-ler  of  theM  octionH  la  perlmpn  be«t  seen  in  tliu  riuc*  and 
falls  of  price*.  These,  pivcn  in  numerical  mcosurca  which 
niiij-  be  (nbulikterl  and  rctluced  to  dingrama,  show  OS  !&  tho 
cleanmt  manner  how  commercial  niovenuMtts  are  compounded 
of  oacillations  of  rarioua  ma^itudes.  Tho  price  of  Gonaols  or 
tlie  price  of  wlnMt,  us  thus  represented,  is  men  to  nndergo 
vast  asoenia  and  desoenta  whose  highest  and  lowc-sl  {lointx  ore 
reached  only  in  tho  course  of  years.  Theee  largest  waves  of 
variation  are  broken  by  others  extitiiliug  over  periods  of 
porhapa  many  months.  On  these  again  coma  oth<>r8  having 
a  week  or  two's  duration.  And  were  the  changes  marked  in 
greater  detail,  we  should  have  the  smaller  undulations  that 
take  placo  each  day,  and  tho  still  mnallcr  ones  which  br<^ers 
t«]ogmph  from  hour  to  hour.  The  whole  outline  would  show 
a  complication  Uko  that  of  a  rust  oceon-Bwrl],  on  whose  sur* 
faco  there  riso  large  billows,  which  themselves  bear  waves  of 
moIU■mtl^  .li/e,  covered  by  wavdclx,  that  are  mugbonecl  bj'  a 
minute  ripple.  Similar  dingramutic  roproscntations  of  birtbs,  i 
marriages,  nnd  de-atlis,  of  disnur,  of  crime,  of  pauperism,  fl 
exhibit  involved  conflicts  of  rhythmical  motions  throughout 
•ocictr  under  these  soveral  aspocta. 

There  aro  like  charocteri-ttios  in  social  change*  of  a  more 
complex  kind.    Both  in  Enghmd  and  among  continental  ^ 
natJOBB,  the  action  and  rcactiua  of  political  proems  havo  V 
oome  to  bo  generally  recogoixcd.     Religion,  besides  its  occa* 
sional  nivi\-B]s  of  smaller  magnitude,  has  its  long  periods  of 
oxoltatton  and  dopresion— gcueratiuns  of  bolief  luul  Mlf-mor- 
tiScatton,  following  g)>ncration»  of  indilfi'rencc  and  laxity, ; 
There  are  poetical  epochs,  and  epochs  in  vrhiob  tho  senw  of  I 
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tatiM  soema  almost  donDsnt,  Philoaopliy,  nftcr  han'Dg 
been  nn-hilo  prodotDtnant,  lapses  for  a  long  scoaoQ  into  neglect ; 
and  thca  again  slovly  reriTOS.  Each  science  hiu  iU  enu  of 
deduotire  reoaoning,  and  its  cmi  wbm  utlontion  w  chietRy 
directed  to  collocting  and  coUigatiog  fuels.  And  kov  in  such 
minor  Iwl  moru  ol>tnuivu  pliiMiomciui  as  thoso  of  fiuhioii, 
thcra  are  ever  going  on  osclllutions  fVom  one  extreme  to  tlio 
oOusr.  u  a  trilo  observation. 

As  nay  be  foreseen,  .social  rhyibmn  well  iniiHtrato  tlio 
irnguUrity  tUitt  results  from  combination  of  many  catisca. 
>Vlierfl  the  variations  are  tho«o  of  ono  simple  tdomeiit  in  na- 
tional life,  aathe  supply  of  a  ]>artioularcommodily,  we  do  in- 
deed a-itnais  a  return,  nfior  many  involved  movements,  to  a 
prerioufl  condition — tlio  priwi  may  bocomo  wbat  it  was  bcfor« : 
implying  a  like  relative  abundance.  But  where  the  action  is 
'  one  into  wbich  many  factors  cutter,  thcro  is  never  a  rccur- 
rencv  of  exactly  the  Game  stato.  A  political  reaction  never 
I>ring9  round  just  the  obi  form  of  things.  Tlio  rationalism 
of  the  present  day  differs  iridcly  from  the  rationalism  of  t}ic 
last  ocntuiy.  And  thour;h  fashion  from  time  to  time  rcvivca 
cxrinrt  1y{iea  of  drcM,  these  always  re-appear  with  decided 
moditications. 

%  88.  The  univeriuilily  of  Uiis  prinripb-  xuggfstH  a  qumlinn 
like  that  raised  in  foregoing  cases.  Itbj-thm  being  manifested 
in  all  fonns  of  movomeiit,  wo  hare  reason  to  suspect  tliat  it 
is  det(-rmined  by  some  primordial  condition  to  action  in 
goiicrul.  The  tacit  implication  is  tliat  it  is  dtrducible  frotn 
llio  pcntiiitenoo  of  force.     This  vre  shall  find  to  bo  tho  lad. 

When  the  prong  of  a  tuning-fork  is  pulled  on  ona  side  by 
tho  fiiiger>  a  certain  extra  tension  is  produc«d  among  ita  co- 
lioring  jnrlicles ;  which  ro^ist  any  force  that  draws  tlicm  out 
of  their  state  nf  equilibrium.  As  much  force  as  the  finger 
exerts  in  ptdling  the  prong  aside,  so  much  opposing  force  is 
brongbt  into  [tiny  among  ibo  cohering  particlca-  llenoe, 
irhan  tlie  prong  is  libcratod.  it  is  urged  back  by  a  force  equal 
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is  deiwtiiig  it.  Wlwa,  ibeR&re,  the  prong 
iti  ei%iBd  postiaB.  tb«  Girv  unpranod  oo  it  daring 
iu  iMail,  Ims  ginciBted  is  it  a  eoRnpotiding  smoaot  of  mo- 
■cMBn— an  sBoaat  of  iwimiiluin  nrarif  (qoinleot,  that 
■t  to  iLe  iuoTv  uiigtaaHj  itpMKQ  (twarlr,  we  miMt  miy, 
bceuoB  ■  cnrtaia  poctiaa  has  goae  in  oommaoicating  tnotiun 
to  tba  ma,  uid  •  ccctaia  Mher  pottioa  bu  buca  tnnafannod 
into  Wki).  Thb  BunentoB  cunM  the  prang  heyaoA  th« 
pMtion  of  nM,  aeulj  u  £u-  u  it  wm  ongtSBlly  dnwn  in 
thv  rrtnv  duvction ;  until  at  length,  b»Bg  gndoaUy  tued 
tip  in  pnHluciag  4a  oppnwrg  I«naan  aaNOg  tho  partidw,  it 
is  all  ImL  Tlta  Tf- '*g  IcnsinB  into  wluch  the  expended 
OKaMatafli  ha»  been  tna^iwBKd,  then  gCMfatee  a  Beoond  r^ 
roil;  and  m  on  contiaaaKr— theribntMBevmtaaUyceuiBg 
00)5  be«»-4w  at  eadi  mm  annnt  a  eertaia  amoont  of  tnnt 
guea  ia  ersatiag  alawapherie  and  ethehal  trndulations. 
Jfow  it  naeda  b«l  to  ee«Uaphto  thia  wpaatod  actias  and  re- 
aelion,  to  eee  that  it  i\  like  enty  aetioB  and  nactioD,  a 
Booae^Maoee  nf  the  pcrwHiBee  af  faraa.  The  Sirce  exerted 
b^'  the  fiegir  in  ben^ng  the  prang  eanooC  diMppoar. 
Under  lAmt  fem  them  doee  it  exkt  f  It  exiMe  under  the 
fern  ef  that  eohwiTe  tenaion  which  it  hai  gonarated  among 
the  puticlee^  Tbi>  eohreitr  tenmn  cannot  ecaee  vidnoot  an 
equnknt  naoll.  What  i>  it*  npuvaknt  nnltf  Hie 
nKMnentiiB  gvoctated  in  the  pnng  while  being  carried  back 
to  its  pceitien  of  reai.  TUs  mowNni  too— what  becomes 
of  it  F  It  moat  either  eantaina  aa  nonentoB,  or  prodtuso 
aoBke  corrdative  Ibrm  of  eqnal  anoont.  It  eennot  oootinue 
as  noiBcntam,  nnoe  change  of  place  le  reeietni  tnr  the  eohe> 
eian  of  the  part* ;  and  thiH  it  gradnaltjr  diaappoam  by  b<-in|; 
tianafaraed  inio  tensiaa  anong  these  parto.  This  is  rv- 
tranafotmed  into  the  eqaivaknt  memeolam ;  and  ao  ca  con* 
tinxKMBlf.  If  iaaleod  of  moCMW  that  is  directly  nnta- 

gounedbj  the  eobeuoo  of  matter,  t  T"iwHirtinffriffn  thn>iigh 
epaee,  the  tame  truth  praenls  itself  tutder  another  forro. 
Thottgh  here  no  apposing  Cone  aaana  at  work,  and  iheiefim 
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no  cauAc  of  rhythm  U  apparent,  y«t  its  own  accanmlntcd 
momnitiiiD  niu»t  ovrntuuUy  carry  t}io  moving  body  beyond 
Uie  body  attracting  it ;  and  ao  must  become  a  force  at  vari- 
anoo  with  tbat  which  generated  it.  From  tliis  conflict, 
rhythm  iiccvMarily  rcnults  as  in  the  foregoing  nutc.  Tho 
force  ombodied  as  momentum  in  a  given  direction,  cannot  bo 
dwtroyed  i  and  if  it  oTfintuoUy  disappears,  it  rc-uppcurs  ir 
I  tbs  naotion  on  the  retarding  body ;  which  begin*  afresh  to 
draw  the  now  arrested  ma&a  back  from  its  aphelion.  The 
only  conditions  under  which  there  could  be  absence  of  rhythm 
— the  only  conditions,  that  is,  iindcr  which  there  could  be  m 
continuous  motion  tlirough  sptico  in  the  itamc  Htroight  line 
for  ever,  would  bo  the  existence  of  an  infinity  void  of  evory- 
tluag  but  the  moving  body.  And  neither  of  these  conditions 
can  be  r«prc»entGtI  in  thought.  Infinity  is  iuconcoivablo ; 
and  so  also  is  a  motion  which  never  had  a  commencement  iu 
iome  pro-oxt«tiiig  source  of  power. 

Thus,  thou,  rhythm  is  a  necessary  chiiracteristio  of  all 
motion.  Given  thcs  co-cxi-itonco  cvcrywlioro  of  antngviiist 
forcea — a  postulate  which,  oa  wo  havo  sooDj  is  necossitated 
by  tho  fonn  of  our  experience — and  rhythm  is  on  inevitable 
ooroUory  from  the  periiisteQce  of  ibrce. 


CnAPTEtt  XI. 


RECAPITCLATIOK,  CBITlCISlt,  AND  BKCOUJ[E!ICEUEKT. 


}  S9.  Lot  nt  pause  awhila  to  consider  hovr  far  the  con- 
tcnti  of  Uie  forogoing  cliaplcra  go  tovnircts  forming  n  body 
of  knowlodge  such  as  was  dcfiuctl  at  the  ontsot  as  comtitut- 
ing  PbHosopby. 

In  respect  of  its  gcnomlUj^,  ilio  proposition  onunctatixl 
and  cxcinpKficd  in  cacli  chaptcTj  13  of  tLe  roqoircd  kind — ia 
a  proposition  transcendiug  thoso  ckss-limita  which  Science, 
03  cnrronlly  understood,  recognizes.  "  The  Indeatructibillty 
of  Matter  "  is  a  truth  not  belonging  to  mechanics  more  tluo 
to  chcmt»trj,  a  truth  assumed  aliko  by  moto^Inr  physics 
and  tho  physics  that  deals  witli  souslblo  masees,  a  truth 
which  tho  astronomer  and  tho  biologist  cquuUy  tnko  for 
gi-nntcd.  Not  merely  do  those  divisions  of  Science  which 
dciii  with  tlio  movcmcnta  of  celestial  anil  terrestrial  bodies 
postulato  "  Tho  Continuity  of  Motion,"  but  it  ia  no  loss  pos- 
tulati-d  in  tho  physicist's  investigations  into  tho  phcnoiiiono 
of  light  and  heat,  and  is  tacitly,  if  not  avowedly,  implied  in 
the  goncraliicntions  of  tho  higher  aciencos.  60,  too,  "  Tho 
Pcrsistenco  of  Force,"  involved  in  each  of  tho  proocdto^ 
pn>position»,  is  co-exten»ivo  with  them,  as  is  also  its  corollary, 
"  Tho  Persistence  of  Relations  among  -Forces."  Tlioeo  ni-o 
not  truths  of  n  high  generality,  but  tlM>y  are  uiiivcrsiil 
truths.  raasing   to  the  dodacUons  diviwa  from 

them.  wo*8C«  tho  samo  Ihincr.    That  forco  is  tracsforuiabto. 


I 
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Bud  (Iiat  Wtwocn  ite  correlates  Uicro  exist  qunnl^tativc  <>quU 
TalutKCH,  iiro  uUiinnto  facts  cot  to  Ijo  cinssed  will)  tliogc  of  mo* 
olianics,  or  tJiormoIogy,  or  electricity,  or  tnagnc^inin ;  but  they 
arc  illiistriitod  throughout  pbonomcna  of  every  order,  ap  to 
thoso  of  mind  and  society.  Similarly,  the  luw  tlmt  mot  ion  fol. 
lowH  tlio  line  of  least  roeUtwico  or  tlio  line  of  greatest  titkctioa 
or  tlic  r0!»ultflnt  of  llio  two,  wo  found  to  be  nn  all-porrading 
Uv;  conformed  to  tXiko  by  each  planet  in  its  orbit,  and  by 
tlto  moving  innttcr?,  oi-rial,  lir[uid,  and  Eolid,  on  iU  surface ; 
— conformed  to  uo  loss  by  every  organic  movemcut  and'i 
process  tbna  by  every  inorganic  movement  aoA  process. 
And  so  likowUe,  in  the  chapter  just  closed,  it  has  bcoa 
showa  titat  rhythm  is  exhibited  universally,  from  tlio  slow 
gyrations  of  double  stars  down  to  the  inconoetvably  rapid 
oscillations  of  molecnlca — fi-om  stich  tc-rresti'ial  changes  as 
thoeo  of  recurrent  glacial  epochs  and  gradually  alteniat!n|f 
elevations  and  subsidences,  down  to  tlio^o  of  tlio  winds  and 
tides  and  waves ;  and  is  no  less  conspicuous  in  tbo  functions 
of  hving  organism.*,  from  the  paUalions  of  tlio  heart  up  to 
the  paroxysms  of  the  emotions. 

Thus  the^o  Irutlis  have  the  chninctcr  which  comtitutcs 
tliom  parta  of  Pliiloaopliy,  properly  so  cnllod.  They  nro 
truths  whicli  anify  concrete  phenomena  belonging  to  all 
divisions  of  Xutnro ;  mid  so  muist  ho  components  of  that 
cQinpIflc,  coliercut  couccplioii  of  tbiiigs  wliicli  Philosophy 
seeks. 


J  90.  But  now  what  porta  do  thcao  truths  play  in  funning 
snch  a  conception  f  Docs  ooy  000  of  them  singly  convey 
an  idea  of  the  Cosmos :  meaning  by  tJiia  word  the  totality  i 
of  the  manifestations  of  tlio  Unknowable  ?  I)u  all  tif  tliom 
takuD  together  yield  as  an  adctjuato  idea  of  this  kind  ?  Do 
tlwty  oven  when  thougbb  of  in  combiuatioii  compose  any- 
tiling  liko  sucli  an  idea  ?  To  cacli  of  tlieso  qnosttons  the 
answer  must  bo — Ko. 

Neither  llicso  truths  nor  any  other  such  truths,  scporatety 
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or  jointlj,  constittifo  tlut  integrated  kaowI«dg«  in  wliicit 
only  Iliiiosophy  fin<l3  its  goal.  It  hm  bi-cn  enp]>o»od  by 
ooo  thinker  that  whoa  Science  has  Euecocded  in  roduciDg  nil 
more  complex  Lnvra  to  iwrao  laoct  niniplo  Inir,  as  of  molvcutiu' 
action,  knonlcilgo  will  haro  reached  ito  limit.  AnoUrcr 
aiilliority  has  tw.'itljf-  (tjsortcd  that  nil  minor  facts  ore  so 
iQcrgod  in  the  major  fact  that  the  force  ermjwhcro  in 
action  is  noivlicro  k-st,  that  to  exprcsa  thia  is  to  exprcea 
"  tlio  constitution  of  the  universe."  But  ciUier  concliusioa 
implies  a  misapprohension  of  tho  problem. 

For  tbcsp  aro  all  analytical  truths,  and  no  nimtytical  trntli 
— no  number  of  nnulytieal  trutlis,  will  muko  op  ihnt  sjli- 
thceia  of  thought  wliivh  alono  can  bo  an  interpretation  of 
Uic  syuthcKiH  of  things.  The  decomposition  of  phenomena 
into  their  olementa,  is  but  a  prepi^rntion  for  understanding 
phenomena  in  their  elate  of  compusition,  ns  actnally  mani- 
fosted.  To  haro  Mocrtninod  the  laws  of  the  factors  is  sot 
at  nil  to  havo  aRcerlaincd  the  Inns  of  their  co-opeiation. 
Tho  question  is,  not  how  any  fneior,  Matter  or  Motion  or 
Force,  bohavcs  by  it«elf,  or  under  some  imagined  simple 
conditions ;  nor  is  it  otcq  bow  one  iactia  behaves  osdor  tho 
complicated  conditions  of  actual  existenco.  Tho  thing  to 
bo  exprceaed  is  the  joint  product  of  the  factors  under  all  its 
viu-ioiu  aspcxits.  Only  when  wo  can  fonnnlato  the  total 
process,  hare  wo  gnincd  tliat  knowledge  of  it  which  Philo- 
eophy  B8]>irc8  to.  A  clear  comprehension  of  this  matter  is 
important  enough  to  justify  some  further  expositioti. 

^  91.  Suppose  a  chemist,  a  geologist,  and  a  biologist, 
havo  given  the  deepest  explanations  famiuhcd  by  their 
respcetiTc  f>cicnccs,  of  tho  iiroccsscs  going  on  in  n  burning 
candle,  in  a  region  changed  by  eartliqaake,  and  in  a  grow* 
ing  plant.  To  the  assertion  that  their  explnnalions  are  noi 
tho  dcepoHt  possible,  they  will  prokibly  njiiin — "  What 
would  yea  hare  ?  'HV'hat  remains  to  be  said  of  combnatioa 
wlien  light  and  heat  and  tho  dissipntiou  of  substaaco  havo 
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all  been  traced  down  to  tlio  liberatioa  of  molecular  aiottoa 
u  tbcir  common  cniuo  f  WLoa  nil  tlio  nctioiis  Bccompotiy 
it'g  »n  earthquake  ore  explained  aa  consequent  npoit  tho 
slow  loss  of  tlio  Earth's  iatomsl  heat,  how  is  it  possible  to 
go  lower  ?  ^Vlicn  tho  influonco  of  ligbt  on  tbo  oscillations 
of  molecules  1ms  bc^n  proved  to  accoont  for  vegetal  growth, 
what  is  tho  imn^uablo  further  ntioDaloF    Toa  ask  for  a 

I  synthesia.    You  say  that  knowledge  docs  not  cud  in  tho 

I  resolution  of  phenomena  into  the  actions  of  certain  fiiclorH, 
each  conforming  to  agcortainc>d  laws ;  but  that  tho  lawa  of 
tho  fiu:tor3  having  beou  ascertained,  there  conies  tho  chief 
problem — to  show  how  from  their  joint  action  result  the 
phenomena  in  all  their  complcxitj.  Wi-ll,  do  not  the  above 
inlcrpretations  satisfy  this  rcquiriiincnl  ?  Do  wo  not,  start* 
iag  with  tho  molecidar  motions  of  the  elements  concerned 
in  coinhnstioii,  build  up  syntlioticnlly  an  explanation  of  tho 
light,  and  tho  heat,  and  the  prodaced  gaaes,  and  the  move- 
ments of  tho  produced  gast-of    Do   wo  not,  setting  out 

'  from  the  still-continued  radiation  of  its  heat,  construct  by 
synthosis  &  clear  conception  of  tho  Earth's  nucleus  as  cou> 
trecting,  its  crust  as  collitpsing,  as  becoming  shaken  and 

'  fissured  and  contorted  and  bui-st  through  by  lava  ?  And 
is  it  not  tho  samo  with  the  chemical  changes  and  occumula- 
tiou  of  matter  in  tho  growing  plant  ?  " 

To  all  which  tho  reply  is,  tlmt  the  ultimate  interpretation 
to  bo  reached  by  Philo80])hy,  is  a  universal  synthesis  com- 
prehending Mid  consolidutiug  such  special  synthoKc».  Tho 
syntholic  explnnations  which  Science  gives,  oven  up  to 
tho  most  general,  are  more  or  less  independent  of  one 
another.  'I'liough  they  may  Iiavo  like  elements  in  them, 
they  m-e  not  united  by  tho  likeness  of  their  essential 
structiiros.  la  it  to  bo  supposed  that  is  the  burning  candlOf 
in  the  quaking  Earth,  and  in  tho  organism  that  is  iacrcas- 
ing,  tho  proccsaca  as  wholes  are  unrelated  to  one  anotherf 
If  it  is  admitted  Hint  each  of  the  Gictors  conocmed  always 
operatra  in  conformity  to  a  law,  is  it  to  be  concluded  that 
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their  co-optTntioQ  conforms  to  no  law  t  Tlicso  T&riuiis 
chnngcs^  artificial  and  natural,  organic  and  inofga&io,  K-hicU 
for  conrcnienco  sake  vfa  distiaguiah,  are  not  from  the 
liigbost  point  of  vivw  to  bo  distingniiibcd ;  fortUoyare  all 
chiLBgcn  going  on  in  tlie  samo  Cosmos,  and  forming  purts  of 
one  vast  trausformatioD.  Tbe  plaj  of  forces  ia  cascntially 
tlio  Bamo  in  principlo  throughout  tho  wltolu  region  explored 
by  our  iwtclHgeucoj  and  though,  Torying  mfUiitdy  in  thoir 
proportions  and  combinations,  tlioy  work  out  results  every* 
where  moro  or  loss  difforcnt,  and  oiU-n  scctning  to  havo  no 
kinship,  yet  thcru  cannot  but  bo  among  theiu)  results  a 
fiiiidaiiieutal  community.  'Dio  question  to  bo  aoswered  is 
— what  is  tho  common  <.-l(;munb  in  iho  luatoricit  of  ixll  con- 
crete proccssea  1 

$  92.  To  rosamo,  then,  we  bare  now  to  seek  a  law  of 
compo.iitioQ  of  phenomena,  co^xt«usivo  with  those  laws  of 
their  components  eot  forth  in  the  foregoing  chapters. 
Having  seen  that  matter  is  indestructible,  motion  con- 
tinuous, and  force  persistent — baring  scon  that  forces  are 
OTcrywhcro  undergoing  transformation,  and  that  motion,  al- 
ways following  tho  hue  of  Ioa.tt  resistance,  ia  invariably 
rhythmic,  it  remains  to  discover  the  similarly-invariabJe 
formula  expressing  the  combined  conscquoncos  of  tho  actions 
thus  Boparatoly  formulated. 

Wliat  muist  bo  tho  gcnoral  character  of  such  a  formnlaf 
It  must  bo  0110  that  i-])ociflc8  tho  courso  of  tho  cluingca 
undergone  by  both  tho  matter  and  the  motion.  Every 
tninsfurmation  implies  re-arrangement  of  component  partaj 
and  a  du&aiiion  of  it,  while  saying  what  has  happened  to  tho 
Bousiblo  or  issonnibld  ]>ortion.t  of  tsubotanco  oonccmoJ,  must 
alM  say  what  has  happened  to  tbe  movements,  sciuiblo  or 
inaoofliblo,  which  tlio  ro-arrangomont  of  parts  implies.  For' 
thor,  unless  the  transformation  always  goes  on  in  tho  sams 
way  and  at  tho  fiamo  rate,  tho  f(m&iil»  most  specify  the  con- 
ditions under  which  it  commences,  ctatds,  and  is  roversod* 
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Tlie  law  we  seek,  th(n«foTC,  moat  be  t3io  law  of  the  can~ 
linuowa  rodutrihution  o/mattcr  and  motion.  Absolute  rest 
and  jponoaiiCBCO  do  not  exist.  Ei-ory  object,  no  loss  Ukuu 
tlto  BggregKto  of  all  objocta,  undergoes  from  instunt  to 
itutant  »omo  altctatioa  of  stato.  Gradoally  or  quickly  it  is 
recoiTiog  motioa  or  losing  motion,  wbilo  some  or  all  of  ita 
pftrta  are  simnltaneoosly  changing  their  rolntiona  to  one 
another.  And  iW  question  to  be  aaawered  is — Wbat 
dynamic  principle,  true  of  tho  metftmorphosia  aa  a  whole 
nnd  ill  its  details,  cxjircsws  thcso  oror-cliaDging  relations? 

ThLs  chapter  haa  served  ita  purpose  if  it  hag  indicated  the 
nature  of  the  ultimnto  problem.  Tho  discussion  on  which 
wo  are  now  to  enter,  may  filly  oiicn  with  a  new  presentation 
of  this  problem,  carrying  with  it  tho  clear  implication  that  a 
Philosophy,  rightly  so-collodj  con  come  into  exiatenoe  only 
by  solving  thu  prublcuu 


cnAPTER  xn. 
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$  93.  As  entire  lilstoiy  of  nnylliing  mast  include  its  a,f 
pearanco  out  of  Uie  imporcoptiblo  and  ita  disappeanuice  into 
tlio  imporccptiblo.  Bo  it  a  single  object  or  tlio  whole  ani- 
vonto,  any  Account  wliicli  tegins  with  it  in  a  concrete  form, 
or  learcs  oft  with  it  in  a  concrete  form,  is  iDcomplete ;  since 
there  TCmiiiiis  nn  era  of  its  knowable  existence  nndoscribod 
iinil  unexpLiiiicd.  Admitting,  or  rather  nascrtinif,  that 
knowlt'ilgc  k  liiiiilCLl  to  the  phenomenal,  n-e  have,  by  impli- 
cation, asacrtcd  that  the  sphere  of  knowledge  is  oo-extensiro 
with  the  phenomenal — co-extcnsi\-o  withal]  modes  of  tlie  Un- 
knowable that  can  alTect  consciousncas.  Hence,  wherever 
we  now  find  Being  so  conditioned  us  to  act  on  enr  Ecnscs, 
there  arise  the  (juci^tions — how  mine  it  thus  eondittoned  F 
and  how  will  it  cease  to  bo  thus  conditioned!  TTnlesa  on  the 
assumption  that  it  acquired  a  sensible  form  at  the  moment 
of  perception,  and  lest  its  sensible  form  the  moment  after 
[K-rcvption,  it  most  hare  hod  on  antecedent  enstence  under 
this  soDsihlo  form,  and  will  hare  a  Enbscqacnt  existence 
under  this  senaible  form.  Ilicae  pieocding  and  succeeding 
vxUU-nrcfl  under  Bonsible  fercas,  are  possible  subjects  of 
knowledge;  and  knowledge  has  obviously  not  reached  its 
limits  until  it  has  united  the  post,  present^  and  future 
hiittonctt  into  a  whole. 

!n»  eayjnga  and  doings  of  daily  life  imply  more  or  less 
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knowledge,  actual  or  potential,  of  etstes  wliich  have 
no  iK-fcrC!  and  of  etntcs  wlitcb  will  come  after;  nti<l, 
indeed,  the  greater  part  of  our  knowledge  iiivolvea  tboso 
elements.  Knowing  any  nu^n  personally,  implies  having  bo- 
foro  itccn  liiiii  uniUtr  a  i^lmpo  niiivli  tlic  samo  as  his  prasotit 
blmpc ;  and  knowJDg  liiin  pimply  as  n  roan,  implies  tlie  in> 
ferred  antccedont  Ktntc»  of  infitnoy,  childhood,  and  yonth. 
Though  Iho  man's  futtiro  in  not  known  flpccificolly,  it  is 
known  gpncrally :  tho  facta  that  ho  will  die  and  that  his 
body  will  docity,  uro  fiietti  wliich  complete  in  uutlino  Uio 
chftugefl  to  bo  hcrenner  gone  through  by  him.  So  with  all 
tho  objects  around.  The  pre-existenco  under  concrete  forma 
of  llio  woollens,  silku,  and  cottons  wo  wcor,  wo  t»n  troco 
uomo  dLstnnco  bock.  Wo  ore  certain  that  our  furniture 
co&flista  of  matter  which  was  nggrogated  by  trees  within 
the^e  few  gcncrntions.  Even  of  tho  stones  composing  tho 
Wall*  of  tlio  houso,  we  nro  ablo  to  say  tlmtyeara  or  centuries 
ago,  they  formed  parts  of  some  stratnm  imbedded  in  the 
earth.  Moreoror,  respocting  tbo  hcreaflcr  of  ibo  wcarablo 
ihbrics,  Uio  fnmitnre,  and  tho  vrnlU,  we  can  assert  tlms 
Biach,  that  they  ore  all  in  process  of  decay,  and  in 
periods  of  various  lengths  will  loso  tbcir  present  coherent 
BbspM.  This  general  information  which  oil  men 

h'gniit  concerning  tho  piutt  and  future  careers  of  surronnd- 
ing  things.  Science  has  extended,  and  continues  unceas- 
ingly to  extend.  To  tho  biography  of  tho  individual 
ninn,  it  adds  wi  intm-ntorino  biography  bc^nning  witli  him 
as  a  microscopic  germ ;  and  it  follows  out  his  ultimate 
changes  until  it  finda  his  body  resolved  into  tho  gaseous 
products  of  dcecim]ioeition.  Not  etoppiog  short  at  tho 
sheep's  back  and  tlie  caterpillar's  coeoon,  it  identifies  iu 
wool  and  silk  tho  nitrogenous  matters  absorbed  by  tho 
fihec-p  and  tbo  caterpillar  from  plants.  Tho  sub^'lanco 
ofa  plant's  leaves,  in  common  with  the  wood  from  wliich 
fumitnro  is  made,  it  again  traces  back  to  the  vcgt'tol  assi- 
of  ciusas  from  the  air  aud  of  certain  minerals  from 
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Uio  soil.  And  inquiring  whonco  came  the  iitntiiin  of  stone 
tliat  wt»  quikrrioJ  U>  build  tho  Iioubo,  it  Snda  that  thia  vra^ 
onco  a  looso  sediment  dcpoaitul  in  an  culuury  or  on  tlio  sea 
bottom. 

If,  tben,  tlie  past  and  the  future  of  each  object,  is  ■ 
Rphoro  of  posKiblu  kiiuivlcdgo ;  and  if  intellectual  progress 
consista  largely,  if  not  nutiuly,  ia  widening  our  acquaint- 
ancu  witJi  this  past  and  this  fntnre ;  it  is  obvious  that  we 
linvo  not  actiuirod  all  tlio  infununtion  within  tho  grasp  of 
our  intelligifuco  until  wo  cau,  ia  somo  way  or  other,  exprcaa 
tbo  wholo  past  and  the  whole  future  of  each  object  and  tho 
a^.'fH'Cgato  of  objects.  Usually  able,  as  wo  are,  to  Kay  of  any 
viuiblo  tangible  thing  how  it  ctuno  to  liiivo  tta  prciiGiit  ahapo 
and  conBifitcnce ;  no  aro  fully  posscascd  with  the  convictien 
tliiit.  Retting  out  abruptly  as  wo  do  with  fomc  stibstanco 
wliit'h  already  hod  a  concrete  form,  our  history  is  incom- 
plete: the  thing  had  a  histoiy  preceding  the  state  with 
ivhich  wo  started.  Hence  our  Theory  of  'lliiiigs,  coaaidcrod 
iudi\'idiudly  or  in  their  totality,  is  confeaaodly  imperfect  bo 
long  as  any  past  or  future  portiona  of  their  sciuiblo  cxlst- 
CUCC8  aro  unftcconntod  for. 

May  it  not  bo  iufcrrcd  that  Philosophy  has  to  formulata 
lliis  passage  trom  tho  imperceptible  into  tho  perceptible,  and 
again  from  tlio  pei'ccptiblo  into  the  imperceptible  f  la  it  oot 
clear  that  this  geocral  law  of  tho  rodistribnlion  of  matter 
and  motion,  whit^h  wo  lately  enw  ia  required  to  unify  ihu 
vorioos  kinds  of  changes,  must  abo  be  one  that  onifiee  the 
BUCcefKiiro  changes  which  seosiblo  existences,  separately  and 
together,  pass  through  F  Only  by  tioiiio  formula  combtuiug 
thoee  charactcn  can  knowlvdgo  be  reduced  to  a  cohcrout 
whole. 


§  9-i.  Already  in  tlio  forvpoitig  parof^ipha  tbe  ondiBB  oC 
such  a  formula  ia  forcHliadowcd.  Already  in  rocognisiDg  Am 
fitot  that  Science,  tracing  back  the  gcncologioa  of  Turiooa 
objects,  finds  their  components  wore  onco  iu  diSusod  slatos, 
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BsA  pnrsaing  tbotr  liistorics  forwarda,  finds  diflVucKl  BtatM 
will  be  agaiu  Mntmod  by  tbcm,  wo  bars  rccogaizod  tbo  fact 
thai  Uio  Ibnunla  most  be  one  compi-clionding  tbo  two  oppo- 
site processes  of  concoDtntUoti  itiiil  diiTusion.     And  already 
in  tbus  describing  tbe  general  nature  of  tbe  fomiula,  wo 
bave  Bpproftcbod  «  specific  cxproKgion  of  it.     Tbo  chango 
from  a  diffused,  imperceptiblo  etate,  to  n  coucontratod,  por- 
ccptiblo  elate,  ia  an  iotogratioQ  of  matter  and  concomitant 
diasipation  of  motion ;  and  tbo  cluingo  from  a  conccntratctl, 
[porcoptible  state,  to  a  diSiieed,  imperceptible  state,  i»  as 
I  absorption  of   motion  and    ooncomitAnt  disintegration  of 
[matter.     Theea  nro    truisms.     Constituent  parta  caonob 
•fj^rcgnte  it'ithout  losing  some  of  tboir  relative  motion;  and 
tbey  caaaot  separate  witboub  more  relative  motion  being 
given  to  tlicm.  Wo  arc  not  ooncemod  bcrc  with  any  motion 
I  which  tbe  oomponcnta  of  a  mnaa  Irnvo  witb  reapect  to  otlior 
1  moHOS :  wo  aro  coscomod  only  witb  tbo  motion  they  have 
with  reapoot  to  one  anotbcr.  Confining  oar  attention  to  this 
inlemal  motion,  and  to  the  matter  poxscsiing  it,  iho  axiom 
which  wo  have  to  recognize  is  that  a  progressing  coneolido- 
tion  involves  a  docrcoso  of  internal  motion ;  and  that  in- 
crease  of  internal  motion  involves  a  progressing  onooDSoU- 
dation. 

Wbon  talcen  together,  the  two  opposite  procoseea  tbns 
formulated  constitute  the  bistory  of  every  Hon.-;iblc  existenoo, 
nndor  its  aimpWt  form.  Loss  of  motion  and  consequent 
integration,  orentnally  followed  by  gain  of  motion  and  coa- 
sc<]ae&t  diaint<'gration — kco  bero  a  statement  comprehensive 
of  tbe  entire  scries  of  changes  passed  through :  comprehen- 
fiivo  in  nn  cxtromcly  general  way,  as  any  statement  which 
holds  of  sensible  existences  at  largo  must  be ;  but  still, 
compn-licnsivo  in  tho  sense  that  all  the  changes  gonu 
tbrough  Gtll  witliin  it.  Tbis  will  probably  bo  thought  too 
aweeping  an  assertion ;  bat  wo  shall  quickly  lind  it  jastiBed. 


%  05.  For  here  wo  bare  to  note  tbo  further  all-importaoi 
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feet,  that  orory  cliango  nndergono  by  OTO17  flonsibTo  oiirt- 
enoo,  Li  a  cbuigo  in  ono  or  other  of  tlieee  tiro  opposito 
diroctioos.  Apparoatly  aa  aggrogato  wLicli  lias  pttssod  ont 
of  some  origiiiully  discrete  state  iato  a  concroto  state,  tltimt- 
nflcr  rcmatD3  for  an  indefimto  period  without  andcrgoing 
further  iutogration,  ant]  withoat  beginning  to  diaintcgr&to. 
But  this  ia  untme.  All  things  ore  growing  or  decaying, 
necuniulatiug  matt«r  or  wearing  away,  iutcgrating  or  diaio- 
togratiug.  All  tliinga  are  varying  in  their  tcmpcratares, 
contracting  or  expanding,  integrating  or  dtsintogmting. 
Both  the  quantity  of  matter  contuned  in  an  aggrogato,  and 
tho  quantity  of  motion  contninod  in  it,  inci«a.to  or  dccrCMO; 
and  iucrcfu-e  or  doentase  of  cither  is  on  advance  towards 
greater  diffusion  or  grvntcr  concontitition.  Continnod  losses 
or  gains  of  substaQce,  however  slow,  imply  ultimate  di»ap- 
psorantiO  or  indu&nito  enlargement ;  and  losses  or  gains  of 
the  inseosihlo  motion  wo  call  heat,  will,  if  continued,  pro- 
duce complete  integration  or  complete  disintegratioD.  The 
flun'e  rays  falling  on  a  cold  mass,  augmenting  tho  molocnlar 
motions  Uiroaghout  it,  and  caoaing  it  to  occupy  more  space, 
ore  beginning  a  process  which  if  carried  far  will  diaintegrate 
tho  mass  into  Lit^nid,  anil  if  carried  farther  will  diHiutcgrote 
the  liquid  into  gas ;  and  tho  diminution  of  bulk  which  m 
volume  of  gna  undergoes  cia  it  parts  with  some  of  its  molo- 
oolar  motion,  is  a  diminution  which,  if  the  loss  of  molecular 
motion  prooccdit,  will  presently  bo  followed  by  liqucfactioa 
and  ovcntiiatty  by  soliditication.  And  since  thoro  is  no  such 
thing  as  an  absolutely  constAut  temperatnro,  tho  neoeaauy 
infcronco  is  Hint  every  a^rcgato  iii  at  every  moment  pro- 
greitsing  towards  either  greater  concentration  or  greater 
diffusion. 

Not  only  doea  all  change  consisting  in  the  addition  or  sab- 
traction  of  matter  como  under  this  head;  and  not  only  does 
this  hcnd  include  all  clmugo  colled  thermal  oxpiuision  or 
contraction;  bat  it  is  also,  in  a  general  way,  comprehcmuvo 
(if  all  change  diHtinguiiihed  as  trauspoijition.     Every  intend 
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roiliktribution  which  Icarcs  the  component  molocatcs  or 
the  constituent  portions  of  a  masa  diflcrcnlly  placed  with 
rospGCt  to  ouo  another,  is  snro  to  be  at  tho  samo  time  a 
pr^TOSS  towards  integration  or  toirards  dUiatcgratioo — is 
Roroto  bavo  altered  in  Eomo  dcgroo  tho  total  epooe  occopiod. 
For  wlion  tlio  parts  have  boon  morcd  rclntivo^y  to  ono 
Another,  tho  chAncos  are  infinity  to  ono  tliat  their  arorago 
dittoncox  from  the  oommoa  centra  of  tho  ag'f^gato  nro  no 
longer  the  same.  Hence  wliaterer  bo  tlio  H[)<>cial  character 
of  the  rodistribiition — bo  it  that  of  saporSoinl  accretion  or 
detachment,  be  it  that  of  general  cxpunHiou  or  contraction, 
bo  it  that  of  ro-arrangcmont,  it  ia  always  an  advance  in 
integration  or  disintegration.  It  ui  alwnj's  this,  though  it 
may  at  the  same  time  be  something  further. 


^  9G,  A  general  idea  of  the.sc  universal  actions  nnder 
their  Himplest  aspects  having  been  obtained,  wo  may  now 
consider  tliein  undor  certain  relatively  complex  aspecta. 
Gbangca  townnl!S  gi-entcr  concentration  or  greater  diffuKiott, 
Doarly  always  proceed  af^cr  a  manner  much  more  involved 
than  that  aboro  describod.  Thus  fiir  wo  haro  supposed  one 
or  otiier  of  tho  two  oppo«itc  procouos  to  go  on  alooo — wo 
horo  supposed  an  aggregate  to  bo  either  losing  motion  and 
integrating  or  gaining  motion  and  disintegrating.  But 
tfaoogh  it  is  true  that  every  change  further:!  one  or  other  of 
these  processes,  it  is  not  true  that  cither  process  is  ever 
wholly  nnqunlilicd  by  tho  other.  For  oach  aggregatots  at 
all  tiitictt  both  gaining  motion  and  losing  motion. 

Every  mass  &om  a  grain  of  sand  to  a  planet,  radiates  heat 
to  other  masses,  and  absorbs  heat  rndiitted  by  other  maasos; 
anil  in  so  tiir  as  it  does  tho  one  it  becomes  integrated,  while  ' 
in  so  far  as  it  docs  tlio  other  it  becomes  disintegrated. 
Ordinarily  in  tnorgauio  objects  this  double  prooeas  works 
but  unobtrusive  oflbcta.  Only  in  a  few  cases,  among  which 
that  of  a  cloud  is  Uw  most  familiar,  does  tlio  conflict 
prodaco  mpid  and  marked  transformations.    Ono  of  thcso 
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fluating  1)odi«a  of  vapour  expands  and  dissipates,  if  the 
(iDiouut  of  inolcculor  inolion  it  receives  from  the  Sua  liiid 
Earth,  oxc-cvds  tltut  wliicli  it  loses  by  ruUaLion  into  space  and 
ton-imU  ndjacont  sorfacos;  vliile,  controFiwiec,  if,  driiling 
over  cold  moantain  tops,  it  ndiatos  to  Uicnt  mnch  moro 
bent  than  it  receiver,  the  loas  of  molecolar  motion  is  folluwod 
by  increasing  intcgratioa  of  tlio  Topour,  cndiug  in  tltu 
aggregation  of  it  into  li(iuid  and  tlie  fall  of  rain.  £Eere,aa 
oltRwhcrc,  the  integration  or  tLo  disintegraUon  is  a  differ- 
ential result. 

In  living  aggregatcii,  and  more  especially  tliose  classed  u 
animals,  theiio  conllicting  procoesoa  go  on  vhh  great  activity 
andor  sovoral  forms,  llicro  is  not  merely  nluit  wo  tnny  call 
the  posaivo  integration  of  matter,  tkat  reaulla  in  inanimate 
objoeta  from  simple  molecular  atlractiona ;  but  there  is  an 
active  iotegnttion  of  it  under  the  form  of  food.  In  addition  to 
that  passive  superficial  disintegration  vhich  inanimato  ob- 
jaet«  eaflbr  from  fxlcmal  agents,  animals  produce  in  thcm- 
selveii  active  iiitcnud  disintegration,  by  absorbing  tsucli 
agents  into  their  substance.  While,  like  inorganic  aggre- 
gates, they  passively  give  olT  and  receive  motion,  tlicy  aro 
also  active  absorbers  of  motion  latent  in  food,  nnd  actjve  ex- 
pondoTB  of  that  motion.  But  notwithstanding  this  compli- 
cation of  the  two  processes,  and  the  immense  ex:;ltjition  o( 
tho  conflict  between  tliom,  it  remains  true  tkat  thcro  is 
alvrays  a  diiTorentlal  progrcKS  tovrards  either  integration  or 
disintegration.  During  the  earlier  part  of  tli«  cycle  of 
cIuiDges,  the  iDtegration  predominates — there  goes  on  wb»t 
we  call  growth,  llio  middle  part  of  the  cycle  is  asitally 
characteruwd,  not  by  equilibrium  between  tho  integrating 
and  difiint^^ting  processes,  but  by  ultemato  excesses  ^ 
them.  And  tho  cycle  closes  with  a  period  in  which  tho  dis- 
integration, beginning  to  predominate,  ovontunlly  puts  a 
atop  to  integration,  and  undoes  what  integration  had  origi< 
nally  done.  At  no  moment  are  at&imilation  and  woitto  so 
balanced  Utat  no  incrooeo  or  decrease  of  mass  is  going  on. 
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Ivcn  in  cofics  wlicro  ono  part  ia  gpowiajf  wfailo  otter  parts 
oro  dwindling,  iwd  oron  ia  cnscH  whom  <liirorout  ports  nro 
tURiTcntly  exposed  to  external  sources  of  motion  so  tUak 
KDTuo  arc  cxpamlinf*  ivhilo  otlicrs  nro  contmcting,  llie  trail) 
■till  liuIcLi.  For  tbo  chancvii  nro  iufitiity  to  ono  ngniuKt 
these  oppoeito  changes  balancing  ono  nuothcr;  and  if  tlicy 
do  not  bnlnnco  ono  nnollier,  tlio  oggri-guto  aa  a  vrholo  is 
integratiug  or  dUtutcgmting. 

ErOTywlicre  and  to  tho  lost,  therefore,  tho  chango  at  anj 
nomont  going  on  forms  n  part  of  ono  or  otlicr  of  the  two 
prooomiKs,  IrNTiile  the  general  history  of  every  aggregate  is 
dollnnble  •«  n  cliange  fnim  a  difliiiwd  impcrccptiblo  it«to  to 
a  concentrated  perceptible  slato,  tmd  again  to  a  difTuaed  iin> 
pcrcoptiblo  state;  every  detail  of  the  history  is  dcfioablo  as 
n.  part  of  eillier  the  one  cbimge  or  the  other.  This,  then, 
innst  be  that  nniroraal  law  of  rcdi»tribnttOD  of  nuitter  and  . 
motion,  which  BCrrcs  nt  ouco  to  unify  the  eecniingly  dirorMl 
groups  of  changes,  as  well  as  the  entire  courso  of  c-»cb  group. 

^  07.  Tlio  proocsMB  thus  evnyvrhcro  ia  antagontEni,  and 
CTorywhere  gnintiig  now  a  tcmpor»ry  and  now  a  more  or  leas  J 
permanent  triumph  tJwoue  over  the  other,  vro  call  EToIutionl 
nnil  Dutwintiou.     Evolution  under  its  simplest  and  mosti 
general  aspect  is  tlio  integraiioti  of  natter  and  concomitant 
dissipation  of  mcition  ;  while  Bi^sulution  is  the  abaorption  of 
motion  and  concominant  disiutegntion  of  matter. 

Tbose  titles  m-o  by  no  means  all  that  is  dosinibic;  or 
niher  vro  may  say  that  while  the  last  answers  its  purpose 
tolerably  tcoII,  the  first  is  open  to  gravo  objections.  Evolu- 
tion bos  other  nicniiingn,  some  of  which  nro  incoiigruousiJ 
with,  and  some  even  directly  opposed  to,  tlio  mcauiiig  lu-rol 
^nm  to  it.  Tho  evolution  of  a  gns  is  litt.Tally  uu  absorp- 
tion of  motion  and  (Itsintegration  of  matter,  which  is  exactly 
the  wn-crsc  of  that  which  wo  hero  ctill  Evolution — is  tlutt 
which  wo  here  call  Dissolution.  Aa  ordinarily  understood, 
to  evolve  is  to  unfold,  to  op^^n  and  expnnd,  to  Uirow  out,  to 
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emit;  vliereaa  aa  wo  trndcrBtaad  it>  the  act  of  erolring, 
-tbougfa  it  implies  incrcni-u  of  n  concrcto  nggrogate,  and  in 
no  far  DU  cxptmsioa  of  it,  implies  that  its  oomponont  mathT 
Iin8  pnssod  from  a  more  diffused  to  a  moro  conocutnitcd 
etato — has  contracted.  Tbo  autitbotical  word  Involution 
vimVl  iiitich  more  truly  oxpreu  Uio  niituro  of  tlio  process; 
Etud  would,  iudcod,  describe  better  the  secondary  cfaaractcra 
of  tho  process  vrliich  wu  sholl  ha\-o  to  deal  n'ltb  presently. 
We  npc  obliged,  however,  uotwitIi±ita»diiig  tlio  liabilities  to 
confusion  that  roast  result  fi-om  those  unlike  and  even  con- 
tradictory meanings,  to  nso  Evolulion  as  antithetical  to  I>is> 
Bolntion.  Tho  word  is  now  ro  widely  rooognizcd  as  eigiufir- 
ing,  not,  indeed,  tho  general  process  above  described,  but 
sundry  of  tho  most  conspicuous  varioticfl  of  it.,  and  certain  of 
its  secondary  but  nio^t  remarkablo  occoupaaimcats,  that  we 
cannot  now  eubstituto  another  word.  All  we  can  do  is 
carefully  to  dclino  tho  inU-rpretatioa  to  bo  gircu  to  it. 

"W'bile,  then,  wo  shall  by  Dissolution  cverywlicro  mean  the 
process  tacitly  implied  by  its  ordinary  meaning — tlio  ab- 
EorptioQ  of  motion  and  disintegration  of  matter;  wo  ahall 
ovi-rj-nhero  mc-iui  by  Kvolution,  the  process  which  is  always 
an  integration  of  matter  and  dissipation  of  motion,  bnt 
which,  OS  wo  ahall  sow  see,  is  in  moiit  cases  mach  mom 
than  **''T. 
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5  OS.  "WTicro  ilio  only  forces  at  work  arc  tlioae  directly 
tending  to  produce  nggw-giitioii  or  diOiision,  the  wLolo  his- 
tory of  nn  aggregate  will  compriBe  no  more  tlinn  tlio  nj)- 
proacbes  of  its  components  towards  tlioir  common  centro 
and  their  recessions  from  llieir  common  centre.  The  process 
of  Kvolntion,  including  nothing  beyond  what  was  dectcribcd 
at  the  outset  of  the  laat  thaider,  will  l>o  simplu. 

Again,  in  cnse*  whoro  the  forces  which  cause  movemcut» 
towards  a  commoQ  centro  are  greatly  in  excess  of  all  other 
furces,  any  changes  additional  to  thoso  constituting  a{^ro- 
gatioa  will  be  comparatively  insigmficant — there  will  ho 
integration  scarcely  at  all  modified  by  further  kinds  of  ro- 
dietxibutton. 

Or  if,  hocanao  of  the  Bmallneaa  of  the  mass  to  bo  integrated, 
or  bccwiso  of  tho  litllu  motion  the  moss  receives  from  with- 
out in  rotnm  for  the  motion  it  loses,  the  integration  proceeds 
rapidly;  there  will  similarly  be  wrought  but  iustgnificanb 
(-ffocls  on  the  integrating  mass  by  incident  forces,  orcu 
though  thc»c  arc  conaidcrnblc. 

Bat  when,  conversely,  the  integration  is  hnt  elow;  either 
bccanBO  the  quantity  of  motion  contained  in  the  nggregnto 
is  relatively  great;  or  hocauno,  though  the  quantity  of 
motion  which  each  part  possesses  is  not  relatively  great,  tho 
I  largo  size  of  the  aggregate  prercata  easy  dissipation  of  tho 
motion  j   or  because,  though  motion  is  rapidly  kst  more 
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motion  is  rapidly  rvccivcd;  then,  other  forces  will  caaiio 
in  tlie  aggrfgalo  apprcciablo  modificutiona.  ^longwitU  tlid 
change  constituting  intOj^nttion,  tlioru  will  take  place  sup- 
plemeutory  chitngox.  Tlio  Evolutiuti,  tn-itvail  of  being 
Kimplc,  will  bo  compound. 

Tho  scvml  pi-opusiliuus  thus  bricfljr  enunciated  require 
Hgrao  explanation. 

§  99.  So  long  OS  a  body  moves  freely  through  Epaco, 
cvirry  furec  that  actlt  on  it  producer  an  cqtiiviilcnt  in  tho 
sluipu  of  some  chnngo  in  il-^  motion.  No  matt«f  how  high 
ita  velocity,  Uie  dlighlcat  lateral  traction  or  resistance  causes 
it  (o  deviate  from  its  line  of  movement — causes  it  to  ntove 
towards  llie  new  source  of  traction  or  awny  from  the  new 
soured  of  resistance,  just  as  mnch  as  it  would  do  had  it  no 
other  motion.  And  tlio  effect  of  tho  perturbing  iiiflncneo 
goes  on  aecQuitilatitig  in  the  ratio  of  llie  eiquarea  of  the  times 
during  which  its  nctioa  continnee  uniform.  This  same  body, 
however,  will,  if  it  ia  uuited  in  certain  wayn  with  otbflr 
iKiJies,  ceaso  to  bo  moveable  by  small  incidcDt  forces. 
When  it  is  held  lost  by  gravitation  or  coheeiouj  time 
email  incident  forcoii,  instead  of  giving  it  eome  relative 
niittiou  Uirough  space,  nro  othcrwiso  dissipateil. 

What  here  holds  of  masses,  holds,  in  a  qualified  way,  of 
tho  ecnjiiblo  parts  of  masses,  and  of  moIoenlM,  As  tJio 
eensible  paria  of  a  niiuiH,  and  tho  molecules  of  a  rnun,  uto, 
by  ^-irtuo  of  their  aggregation,  not  perfectly  froo,  it  ia  not 
true  of  each  of  them,  as  of  a  body  moving  through  Kpaco, 
(hat  every  incident  forco  produces  an  equivalent  change  of 
position :  port  of  th(r  forco  goes  in  working  other  changes. 
Uut  in  proportion  aa  the  parts  or  tho  uoloeules  are  feebly 
bound  together,  incident  forces  effect  marked  rc-ormngo* 
lueiitA  lunong  Ihcm.  At  the  oiio  extreme,  wh«ro  the 
iutl'gration  is  so  slight  that  the  parts,  sensible  or  ineonsiblv, 
oi-e  idmost  independent,  they  are  nlmo»t  completely  ameu- 
ftblu  to  every  ndditiuual  action ;   and  along  with  tho  cou< 
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oentrittion  going  on  Huaa  go  on  other  K-distributlous, 
ContrarinijK',  wlit-ro  tlio  parU  havo  approached  witliin  snch 
small  dialancefi  that  what  wo  call  tho  nttr&ctioD  of  coheaioi 
in  jifTcnt,  odditioDal  actiuna,  unless  iutcusc,  coaso  to 
Oiticli  power  to  cau(0  BCOOcdArj  re-arrangements.  The 
firml^-unitccl  pnrts  no  longer  T«ad!ljr  cbangu  llicir  relattTo: 
positionit  in  obcdionco  to  snuLll  perturbing  influcnceiti  bnt! 
each  Hniall  ptrturbing  iufluenco  oeaally  docs  tittle  or  nothing 
more  than  tomporarily  modify  tita  iosonitihlo  moloculu; 
motions. 

How  majr  we  best  express  this  difference  in  tho  moot 
goncnJ  terms  t  An  nggrvgatv  that  is  widely  diflosod,  or  but 
little  integrated,  in  an  aggregnto  that  contains  ftlargu  ciiinntity 
of  motion — actaal  or  potential  or  botJi.  An  aggregate  tliatf 
has  become  coniplct^'Iy  integrated  or  denso,  is  ono  that  con- 
tniita  comparatively  htllo  motion:  moHt  of  tho  motion  it« 
parts  once  had  h«8  been  lost  during  tho  integration  that  baa] 
rendered  it  dense.  Hence,  other  things  equal,  in  proj 
tion  to  tho  quantity  of  motion  which  an  aggregate  contains^ 
will  bo  tho  qnantity  of  secondary  cb&ngo  in  tbc  amngemonfc 
of  itH  |iarl«  tbivt  accompanies  the  primary  change  in  their 
arrangement.  Hence  abo,  other  tilings  equal,  in  proportion  to 
the  time  dttriug  which  tho  internal  motion  is  rotoinod,  will  ba 
tiio  quantity  of  lb  is  aecoudaiy  re-diatribntion  that  accompanies 
the  primary  re>distributton.  It  matters  not  how  tbese  con- 
ditions aro  fulfilled.  Whether  the  internal  motion  continues 
great  bccuuso  the  components  are  of  a  kind  that  will  not 
readily  aggn^tc,  or  bocanito  surrounding  conditions  proi 
vent  tlunn  from  parting  with  tlieir  motion,  or  because  the 
loss  of  (heir  motion  is  impeded  by  tho  tiizo  of  tho  ng-grcgate 
I  hey  form,  or  becauso  they  directly  or  indirectly  obtain 
more  motion  in  place  of  that  which  tliey  loso;  it  throngb- 
ont  runuiiis  truo  that  mnch  retained  intenud  motion  mnst. 
render  seoondaiy  re^distribntions  facile,  and  that  long  re- 
tention of  it  mu£t  make  possible  an  aociunnlution  of  f^udi 
Mi>C(.<adAfy  rc-db>tributions.  Converflely,  the  nou-follilmout  of 
14 
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tlia^o  conditions,  however  caui!Ptl,  cntniU  opposite  results. 
Bo  it  tliat  tbo  components  of  tlid  aggregato  have  special 
ttptitiidos  to  inlc^^U)  qiuckty,  or  bo  it  tliitt  tlio  enutllDau  of 
the  aggrvgiito  foriDod  of  thtiiii  ]>eruiits  tlie  easy  escape  of 
tlieir  motion,  or  be  it  that  they  recoivo  littlo  or  no  motioi] 
in  exchanf^o  for  that  which  they  port  with ;  it  alike  hohU 
tUat  but  little  secondary  re>di!itribution  caD  accompany  the 
primary  re-diatribation  constituting  their  integration. 

Thc«o  hhstract  propotutioiu  will  not  bo  fully  understood 
Trithout  illuBtratioaa.  Let  ns,  before  studying  simple  and 
compound  Evolution  as  thus  determined,  contemplate  a  few 
cases  in  wliit^h  Iho  qunntity  of  internal  motion  is  artificially 
changed,  and  nolo  thu  cfibcta  on  tJw  rc-urrongomoiit  of 
parts. 

5  100.  Wo  may  fitly  begin  with  a  familiar  meperienoAj 
introducing  the  general  principle  under  a  ruda  bat  easily 
voinprohoosible  form.  V^a  «  vessel  has  boon  filled  to  the 
brim  with  loose  fragments,  shakiug  the  vessel  caoBCS  tbcm 
to  settle  down  into  less  space,  so  that  more  may  bo  pot  is. 
And  when  among  the  fmgmenta  there  are  some  of  mnch 
{^ciitcr  specific  gravity  than  tho  rest,  thcfto,  in  the  course  of 
a  prolonged  shaking,  find  Uieir  way  to  tho  bottom.  What 
now  ia  tJie  mviuiing  of  such  roaultg,  when  expressed  in 
general  terms  1  We  Imvo  a  group  of  units  acted  on  by  an 
incident  force — ^the  attraction  of  tlio  Mortlu  8o  long  as 
these  units  are  not  agitated,  this  incident  force  produces  no 
clianges  in  tlieir  rvktivo  positiouR;  agitate  them,  and  im> 
mediately  their  loose  arrangement  passes  into  a  more  otnn- 
pact  arrangement.  Again,  so  long  as  they  arc  not  agitated, 
tlie  incident  force  cannot  separate  the  Leaner  unita  from  tho 
fighter;  agitato  them,  and  immediately  the  beavier  units 
begin  to  segregate.  Mechanical  distnrbanoM  of 

more  minute  kinds,  acting  on  the  parts  of  much  denser  ag. 
greg&tes,  produco  analogous  efibcta.  A  piece  of  iron  which> 
when  it  leaves  the  workshop,  is  fibrous  in  structure,  1m> 


mmx  AKD  co)ipoinn>  troLDnos. 


891 


comes  crj-stnltine  if  exposed  to  n  pcrpotn»1  jnr.  The  polar 
fbrceit  mutually  exercised  by  tlie  atoius,  fail  to  cliango  tlio 
diHOrdcrlj*  arntDgcmcat  into  an  orderly  amuigomoQt  whilo 
the  Atoms  rto  rcliitivoly  quioficoat ;  Irnt  llicao  forces  sucvecd 
in  r&-amng!ng  tlicm  when  tbe  atoms  are  kept  in  a  state  of 
iiito^lino  ngilation.  Similarly,  tbo  fact  thiit  a  bar  of  eUhj) 
aiLRpcndcd  in  tlio  roagnetio  ntcridinn  nud  repontedly  ntruelc, 
becomes  mngneti<od,  is  ascribed  to  a  re-arrangement  of  par- 
ticks  lliat  is  produced  by  tho  magnetic  force  of  tlio  EnrL 
when  vibratioii<i  arc  prop.-ig»tcd  through  them,  but  ig 
oIIrtwibo  produced.  '  Now  imperfectly  as 

cases  pArallel  tbe  DiaiF»;  of  tliuse  wo  arc  considering,  tbc 
nevertheless  servo  roughly  to  illustrato  tho  effect  which^ 
adding  to  tlio  quantity  of  motion  an  aggrcgato  contains^  has 
in  fairilicaliug  ro-ArrnngomeBt  of  its  parts. 

More  fully  illustrative  are  tho  instances  in  which,  by  arti- 
ficially ndding  to  or  subtracting  from  that  molocnlor  motion 
which  wo  mil  Ha  heat,  wo  give  nn  aggregate  increased  or 
diminished  fiicility  of  le^arranging  its  molecules,  'i'lie  pro- 
cess of  tempering  steel  or  annealing  glass,  shows  as  that 
ititomal  re-distribution  is  aided  by  iascnsiblo  vilirntionx, 
we  have  just  scon  it  to  be  by  senaible  vibrations,  Whea ' 
Kome  molten  glass  is  dropped  into  water,  and  wlirn  its  out- 
xido  is  tliu.<,  by  sudden  Bolidification,  pi-evcntod  from  pftr«4 
taking  in  that  contrnetion  which  tho  sulisequent  cooling  of ' 
the  insido  tends  to  prodace;  tho  units  ore  tell  in  sach  a 
state  of  tension,  tlint  the  mnsK  flics  into  fragments  if  a  Emii'.l 
portion  of  it  bo  broken  otT.  I3ut  if  tlii^  mass  bo  kept  for  a 
day  or  two  at  a  considerable  beat,  thongh  a  heat  not  suQU 
eient  to  alter  its  form  or  prodnco  any  sensiblo  diminntion  of 
hanlnoBSj  this  extreme  brittlcness  disappears:  the  com- 
ponent particks  Wing  tJirown  into  greater  agitation,  llio 
tensile  forces  are  enabled  to  ro-arrongo  them  into  a  atato  i 
equilibrium,  Mnch  more  oonspicooualy  do  we  « 

tlie  eifoct  of  tho  insensible  motJon  catted  heat,  where  tha 
re-arrangement  of  juarta  taking  place  is  that  of  visible  eegro*; 
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IpiUco.  An  inKtnnco  »  fut-nivhcd  by  Uio  eabsidcDce  of  fine 
I>rc<'ipitnU'8.  These  aiak  down  rery  slowly  from  solutions 
that  are  cold ;  wliilo  wnnn  Holutionis  ilcposit  them  with  oom> 
pantiro  rapidity.  Thut  is  to  say,  exaltiug  tha  moloculnr 
oscillation  throughoub  the  nuus,  allowa  the  sospended 
particlea  to  RopHi-iiio  moTO  readily  frota  Hie  p<u1iclc«  of 
fluid.  The  intltience  of  beat  on  chemical  chnngca 

i»  BO  rumilinri  tlint  examples  iiro  scarc«ly  needed.  Bo  the 
Biibstnuons  coaocnted  giisoou!>,  liquid,  or  solid,  it  equnlly  holds 
thnt  their  chemical  unioDB  and  disunions  arc  aided  by  rise 
of  ttfinprraturo.  AfBnltics  whicli  do  sot  sufEco  to  cfleot  tlio 
te^arrangcincnt  of  mixed  unita  that  arc  in  a  utaLe  of  feeble 
ngitation,  eullico  to  cSuct  it  when  tho  agitation  is  mbod  to  a 
ocrlain  point.  And  no  long  as  this  molcoulor  motion  is  sob 
great  cnongh  to  prevent  thoae  chemical  ohosions  which  the 
ofTiiiitioa  tend  to  produce,  incrcaso  of  it  givu*  iucrcnsed  fiui- 
Itty  of  chcmicnl  re-ttrrangement. 

Another  class  of  fiu^ts  may  bo  adduced  which,  though  not 
appnrautly,  aro  really  illustrative  of  tho  name  general  trath. 
Other  tbi»g«  cqnnl,  the  liquid  form  of  matter  impliea  a 
forester  quantity  of  contained  motion  than  tho  solid  form— 
Ihfi  litjuidity  is  itself  a  coiiseqae&ce  of  such  greater  quantity. 
Hence,  an  aggregate  modo  op  partly  of  liquid  matter  and 
partly  of  solid  matter,  contains  a  greater  quantity  of  motion 
tlian  one  which,  othcrwiHO  lilce  it,  is  made  up  whoUy  of 
Eolid  matter.  It  is  inferable,  then,  that  a  liquid-wltd 
npcrrr^te,  or,  ns  wo  commonly  coll  it,  a  plastic  nggregatei, 
will  lulinit  of  internal  redistribution  with  comporativo  faci- 
lity ;  utd  the  inference  is  Tcri6ed  by  experience.  A  magms 
of  unlike  suWtanccs  ground  up  with  water,  while  it  eon- 
tinnc«  thin  allows  a  scillenicnt  of  its  heavier  compononte— ft 
separation  oftbem  from  tho  lighter.  As  the  water  evapo- 
rates thiti  reparation  is  impeded,  and  ceases  wlien  the 
magma  becomes  very  thick.  But  oven  when  it  has  tradiod 
tho  semi-solid  state  in  which  gravitation  fails  to  cause 
fiirthor  srgivgation  of  its  mixed  components,  other  forces 
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may  still  continue  to  prodaoe  segregation :  witness  itio  fiwfc 
to  vrliirh  att<iition  was  first  dnvwn  1>y  !Mr,  Babbage,  that 
when  the  past;  inixliiro  of  gronnd  fiinta  sod  koolia,  pro> 
pared  for  tJw  maniitacltiro  of  porcelain,  is  kopl  some  limo, ' 
it  becomes  gritty  and  nnfit  for  use,  in  consequonco  of  the 
pnrticIcK  of  silica  separating  tlmmsclvcs  from  tho  rest,  and 
Diiiting  together  in  grain.i;  or  witnotut  tUo  fuot  known  to 
evtry  bouscwifo,  tlmt  in  long-kept  cunnat-joUy  tlio  sugar 
takos  tlio  shape  of  itnboddcd  crystals. 

No  matter  tboa  under  what  form  tlie  motion  contained  by 
ftn  t^gregnto  oxats — ^bu  it  men)  mochanical  agitation,  or  tlio 
mechanical  vibration.^  itiicli  ns  produce  sound,  l>o  it  molo* , 
cular  motion  absorbt-d  from  wiUiont,  or  tJio  constitutional 
ta^ecalor  motion  of  somo  component  liqnid,  (ho  eamo  tmth 
holds  throughout.  Incident  forces  work  secondary  re-ditfri- 
butiuns  oaaily  when  the  contained  motion  is  krge  in  qtuin- 
tity ;  And  work  tliem  with  tncioaaing  diiHcnlty  as  tliv  ron- 
tained  motioa  diminishes. 


$  101.  Yet  another  cUes  of  facts  that  foil  within  tlu> 
some  generalisation,  little  na  tlicy  seom  related  to  it,  mustj 
be  indicated  bofore  proceeding.  Thoy  aro  tlioso  presentodl 
by  certain  contrasts  in  chemical  stability,  Spcnking  gen<>>] 
nilly,  stahio  compounds  contain  oompnratircly  littlo  mole-j 
culfir  motion;  and  in  proportion  as  the  contained  molocolar* 
motion  is  great  tho  instability  is  groat. 

The  common  and  marked  illustration  of  this  to  bo  first 
named,  is  tliat  chemical  stability  decreases  as  temperatore 
increases.  Compounds  of  which  tho  elements  &ix>  strongly 
nnit^d  and  compounds  of  which  tho  elements  are  feebly 
nnitod,  are  alike  in  this,  that  raiding  their  boata  or  increasing 
the  quantities  of  their  contained  molecular  motion,  dimi- 
nishes the  fltr<:-ugthH  of  the  unions  of  tlieir  elements;  and  by 
contittDally  adding  to  the  quantity  of  contained  molecular 
motion,  a  point  is  in  each  cow  reached  at  which  tl|0 
»tifnni'-nj  union  ia  doatroyocl.  lliat  ta  to  say,  tho  ro>distrilni- 
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tioQ  of  mottor  wliivh  conHtilutos  eimpl«  cliomiaJ  dcoompo- 
Bition,  is  easy  in  proportion  as  tho  quantity  of  contained 
motion  is  groat.  Tho  liko  holdii  with  <]oublu  de- 

compositions. .Two  compounds,  A  B  and  C  D,  minglod 
logctlicr  and  kcpb  at  a  low  tompornturo,  mny  sevcralljr 
remain  uncknngcil— tlio  cross  afliiiitics  botwccn  their  com- 
pnnonts  may  fail  to  causo  ro-diBtribution.  InerGaso  llio  liuat 
of  the  mixture,  or  add  to  tiio  tnoleculiir  motion  throughout 
it,  and  re-distribution  lakes  place;  ending  in  the  formalioa 
of  ilio  compouuils,  A  C  and  B  D. 

Another  cliemical  truth  bav-ing  a  like  implication,  is 
tlint  chemical  elements  which,  as  tJioj  ordiuitrily  oxist, 
cnntnin  much  motion,  have  conibiuntions  less  stable  than 
tliOEC  of  which  tlo  elomeuta,  aa  tliey  ordinarily  exist,  conttun 
little  motion.  Thu  ga»cou«  form  of  matter  implies  urolu- 
lirely  large  nuiount  of  moloculxir  motion;  white  the  aolid 
form  iinpli^a  a  relatively  email  [iinouiit  of  molecular  mottoo. 
What  ore  llio  characters  of  their  rosi>ectivo  compouadsf 
Tho  compounda  which  tho  permanont  gases  form  with  one 
another,  cannot  resist  high  tcinpcrulures :  moat  of  thorn  aro 
easily  dccompo)!cd  by  hcut ;  oud  at  a  red  heat,  even  tho 
Btrongcr  ones  yield  up  their  components.  On  tho  other 
hand,  the  chemical  onions  between  clumcnls  that  ore  solid 
except  at  very  high  temperatures,  ore  extremely  stable.  In 
tmuiy,  if  not  indeed  in  most,  coses,  such  combined  elements 
are  not  ecparublo  by  any  heat  we  can  produce. 

T]»cre  19,  again,  the  relation,  which  appears  to  liavo  a 
kindred  meaning,  between  instability  and  amount  of  com- 
position. "  In  general,  tho  molecular  bent  of  a  compound 
incrcik'ws  with  the  degree  of  complexity."  With  incrcniso  of 
complexity  there  also  goes  increased  facility  of  decomposi- 
tion. Whence  it  follows  that  molecules  which  contain 
much  motion  in  virtue  of  their  complexity,  arc  those  of 
which  tho  components  arc  most  readily  ro-dintributod.  This 
holds  not  only  of  tlie  complexity  resulting  from  the  union  of 
■ovcml  unlike  elements ;  but  il  holds  tiiso  of  the  compIe2U(7 
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resnltmg  from  Uio  union  of  tho  esmc  dementi  iit  liigUcr 
multiples.  Matter  has  two  Rolid  statca,  disttoguLaliod  aa 
cry.sUtlloid  and  colloid ;  of  wluch  tlio  first  i8  duo  to  union  of 
tlio  iudivldual  atoms  or  inolcculott,  tind  tUe  rccoikI  to  the 
ttuiou  of  groups  of  such  individual  atoms  or  moleculce ;  aad 
of  whicli  tho  firiit  in  stjiblo  und  tho  Hocond  anstahlo. 

But  tho  moat  striking  and  concluiitvo  illustration  is  far- 
niiihtid  by  tho  comhiDntitiua  into  which  nitrogon  CDtcTa.J 
Thcee  have  the  two  characlera  of  hcing  specially  unstable' 
niid  of  cuiitdinitig  epcciidly  great  qiuutltios  of  motion.  A 
recently-ascertained  peculiarity  of  iutrogCD>  ia,  that  instei 
of  giving  out  hoat  whca  it  combines  with  othor  elements,  ij 
abitorba  heat.  That  is  to  eny,  bcsidei  flurying  witli  it  into 
tho  liquid  or  eolid  compound  it  forms,  the  motion  ivhicli 
proviou«Iy  coiistitutvd  it  a  goa,  it  takes  up  additional 
motion;  and  n-hero  tho  other  t-lomcnt  with  which  it  unites 
is  gasooos,  tho  molecular  motion  proper  to  this,  also,  is 
locked  up  in  Uio  compound.  Kow  lho:to  nitrogen-com- 
pounds are  unusually  prone  to  decomposition;  and  the  do- 
composiliona  of  many  of  them  take  place  with  oxtrcma 
violence.  All  our  cxploiuvo  eub-stonccii  nro  nitrogenoua— 1 
the  moat  terribly  dcstroctive  of  them  all,  chloride  of  nitro- 
gen, being  ouo  which  contains  tho  immcnfo  quantity  of 
motion  proper  to  ita  cotnpoueut  go&ca,  plus  a  certain  further 
quantity  of  motion. 

Clearly  th(.-.sc  general  chomicnl  tratba,  nro  parts  of  tiio 
more  gcncrul  physical  tnitli  we  are  ti-aciug  out.  "We  see 
in  them  tliat  what  holds  of  sensible  aggregates,  holds  nlno 
of  Um  inseniiiblo  aggregates  vri>  call  molecules.  Like  tho 
aggregates  formed  of  them,  these  ultimata  aggregates  bo- 
como  more  or  less  integrated  according  as  (hoy  Ioho  or  gain 
motion ;  and  like  them  also,  according  u  tboy  contain  much 
or  little  motion,  they  are  liable  to  undergo  secondary  rc-diJt- 
tributions  of  ports  along  with  the  primary  re-distribution. 


fl  102.  And  now  having  got  this  general  principle  clearly 
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into  Ticw,  lot  n«  go  on  to  obsorre  how,  in  conformity  with 
it,  Erolution  becomes,  accordinEf  to  tlio  conditions,  eitlier 
eimple  or  compouml. 

If  a  little  aal-iimmoniac,  or  otlicr  volatile  solid,  bo  bested, 
it  is  tHitiutcgratod  by  the  absorbed  jnoleciilar  notion,  and 
risCB  in  gaa.  VHioa  the  gas  so  prodnccd,  coming  in  oun- 
tact  ivith  u  cold  sorfiwd,  loses  its  excess  of  moleeuhu-  niotiun, 
integration  takes  pUco — the  substance  as«nmcs  tbo  form  of 
crystJtU.  TUiti  is  n  caao  of  simple  orolntion.  Tko  process 
of  concentration  of  matter  and  dissipation  of  motion  docs 
not  hero  proceed  in  a  gradnnl  manner — docs  not  pass 
Uirongh  stages  occupying  con.iidcrablo  periods;  but  tho 
molecular  motjon  wliii-li  reduced  it  to  tlte  gsseooa  stato 
being  diHwipalcd,  tho  mattor  imisscs  Buddooly  to  %  com- 
plutoly  solid  state.  The  result  is  that  along  with  this 
primiiry  ru-dlstribution  there  go  on  no  appreciable  secondary 
re^distributions.  Substantially  tbo  same  thing  holds  with 
crystals  deposited  from  solutions.  Loss  of  that  molecular 
motion  which,  down  to  a  certain  point,  keeps  tbo  moLeccdes 
&om  nnitisg,  and  suddou  »oUdiBcatioa  when  tlio  loss  gooe 
below  that  point,  occur  here  as  before;  and  hero  as  befom, 
the  abscQi-v  of  a  pt-riod  during  which  tho  molocnks  arc 
partially  froe  and  grudually  losing  their  ftvodotn,  is  oocom- 
paiiiod  by  tho  absence  of  supplementary  re>arratig«mctiUi. 

Mark,  conversely,  what  happens  whoa  the  conccutrntion 
is  slow.  A  gaseous  tnoss  losing  its  hmt,  and  undet^ing  a 
oonscfiuont  ducreoso  of  bulk,  ia  not  subject  only  to  this 
change  which  brings  its  parts  ninircr  to  their  commoj 
centre,  but  also  to  many  sinniltaneous  changes.  The  great 
quantity  of  molecular  motion  contained  in  it,  giving,  as  wo 
luivu  seen  that  it  must,  great  molecular  mobility,  renders 
I'vcry  part  sensitive  to  every  incident  force ;  and,  as  a  rc-sult^ 
its  parts  have  various  motions  besides  that  implied  by  their 
progressing  inti-gnUion.  IndoMl  thcso  secondary  motions 
which  wo  know  as  currents,  ore  so  important  and  conspicuous 
as  quite  to  snbordinato  tlio  primary  motion.  Sup* 
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poso  Uiat  presently,  tlio  loss  of  molecular  motion  lum  rcoclivd 
UiAt  point  at  wliich  the  gnscooa  Btato  can  no  longer  be 
nininljiiiiiTil,  nnd  ooadcnsalion  follows.  Under  tlicir  more 
ctosiij-- united  form,  tlio  ports  of  tlie  aggregtito  diKjiIiijr, 
to  B  con.sidcrul)l«  degree,  the  same  phenomena  as  bcforo. 
llio  molociilnr  motion  and  occompnnpng  molecular  mohilit/ 
implied  by  the  liquid  slate,  permit  easy  rc-nrmngcinont ; 
and  bonce,  along  with  fiu-thcr  contraction  of  volume,  coa- 
ttcriueiit  on  further  Iom  of  motion,  thoro  go  on  rapid  and 
iiuu'ked  clmngcs  in  the  relative  poxitious  of  part»— local 
streams  produced  by  slight  disturbing  forcoB.  Bat 

now,  ofisumiDg  the  substonoo  to  bo  formed  of  molecules  that 
have  aot  those  pocuUaritios  IcAtUng  to  the  sadden  into- 
gnttion  which  we  call  cryslsllization,  what  happens  as  the 
■itolecular  motion  further  docreasea  t  The  iiqnid  tbtck«iB 
— ii!t  piu-ta  ccaso  to  be  relatively  moveable  among  one 
Mtother  with  case ;  and  the  transpo<ittions  caused  by  fceblo 
incident  forces  bccomo  comparatively  slow.  Littlo  by  little 
the  L'lim'nt.-*  are  stopped,  but  the  mm^A  nIiU  contlDucs  modi- 
Cable  by  stronger  incident  forces.  Gravitation  makes  it 
bend  or  spread  out  when  not  snpportcd  on  all  i-idcs ;  and  it 
mivy  M«i]y  bo  indented.  A»  it  coots,  however,  it  continue* 
to  grow  nlJlK^T  as  wo  any — less  capable  of  luiving  its  parts 
changed  in  their  relative  positions.  And  eventually, 
forCher  loss  of  licat  ren<loring  it  quite  lianl,  its  parts  ni-o 
00  longer  a]>i)i'('ciiibly  re-arrangcitblo  by  any  savo  violent 
ootbns. 

Among  inorgnnio  aggregates,  then,  secondary  ro-diKtinbu- 
tionit  accompany  tlie  primary  ro-dixtrihution,  llironghout  tho  I 
whole    process  of  concentration,    wliero  this   is  gradnaLJ 
During  the  gaseous  and  liquid  stugc:^,  tlio  iiocombkry  re-dia*! 
tributions,  rapid  nnd  oxloiuiro  as  tbey  are,  leave  no  traces— 
the  molecular  mobility  being  such  as  to  ne^^^tivc  tho  fixed 
arrangement  of  parts  we  c»ll  structnre.     On  npproacbtng 
solidity  wo  arrive  at  n  condition  culled  plastic,  in  which  re- 
distributions can  still  bo  made,  though  much  Uxs  easily  t 
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ttnci  in  which,  being  cltangonblc  lens  oiisil*r>  tJioy  hare  a 
certain  pcrsiittence — a  pcrsiatonco  which  c«u,  howcTcr,  bo- 
coin<'  doriiloO,  oiitjr  whcTo  furlhoF  solidifimtiua  etopa  further 
rc«diatril)atioii. 

Here  wo  e«o,  in  tho  first  place,  what  nro  Uio  conditions 
antler  ivhich  Evolution  inHtmd  of  being  simple  bocomos 
coTiipouni],  ivhilo  we  see,  in  tho  tiooond  piaeo,  how  the  com- 
jwuiiiliiiff  of  it  can  bo  carried  far  only  under  conditious 
more  apocinl  tlinn  nny  hith«rto  oontomplatod ;  since,  on  the 
one  hand,  a  large  amount  of  eocondary  ro-distribution  is  po]>i- 
Bililc  only  whcro  tlioro  ia  a  groat  qtiantity  of  contained 
motion,  and,  on  the  othor  hand,  thcso  rc-dUtributious  can 
have  permanence  only  where  the  contained  motion  has  bo- 
come  ^mnll — opposing  conditions  wltich  Mcm  to  negatira 
finy  largo  amount  of  pcrraationt  eecondary  re>di8lributiuD. 


$  103.  And  now  wonrcin  apofliliou  to  obscrro  hon-thceo 
apporontly  coutnuliotory  conditions  are  rccencile<l;  uid 
bow,  by  the  reoonciliatioa  of  thom,  permani>nt  socondary  ro- 
dii>tribution8  imincnito  in  extent  are  made  paisiblts  Wo 
aiiall  apprccint«  tho  distinctive  peculiarity  of  the  aggregates 
dftssod  as  organic,  in  which  Erolnliou  becomes  so  liighly 
compoiindod ;  and  ithitU  see  that  thb  peculiarity  consists  in 
tfau  combination  of  matter  into  a  form  embodying  an  enor- 
mous amoiint  of  ntotion  nt  tho  same  time  that  it  1ms  n  gna^t 
di'^rc«  cf  conceiil ration. 

For  notwithstanding  its  semi-solid  consistence,  org&nio 
matter  contains  molecular  motion  lockird  up  in  cooh  of  tho 
ways  abovo  contemplated  0eparately.  Let  us  note  its  sercrul 
cunstituttonnl  Inuts.  Tliroe  oat  of  its  four  chiof 

components  are  gaaooos ;  and  in  their  ancombiucd  states  tho 
gases  nnitcd  in  it  have  so  ranch  molocuhir  motion  that  they 
ore  iucondon^iblc.  Hence  as  the  characters  of  oh-mvntii, 
though  disguised,  cannot  bo  absolalcly  lo«t  in  oombin*tion», 
it  is  to  be  iiiferrud  t)i;it  tho  pro  loin  •molecule  conouDtrateB  a  B 
oouiiKu-atively  largo  amount   of  motion  in  ft  small  ^MOo.  ^ 
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An<l  since  maoy  cqniraleiits  of  tlicsc  goscooA  i'lomrnt«  unite 
ia  one  of  these  protein-molecules,  there  must  be  in  it  a  Urge 
quantity  of  relative  motion  in  addition  to  that  which  tJio 
uUimatv  atoms  possess.  Moreover,  organic  matter 

liiu  the  peculiarity  thiit  its  molecules  aro  aggregated 
into  the  colloid  and  not  into  the  crystalloid  arrangement ; 
forming,  as  i«  sapposcd,  clusters  of  cloaters  which  have 
movements  in  relation  to  ouo  another.  Iloro,  tlien, 
is  a  further  mode  in  which  molecnkr  motion  is  in- 
clndod.  Yob  ognin,  thcso  compounds  of   which 

(he  assentinl  parts  of  orgniiisnis  aro  built,  oro  niLro< 
gonoDfl;  and  we  have  lately  seen  it  to  be  a  peculiarity  of 
nitrc^tenous  compoands,  that  instead  of  givbg  out  heat 
daring  their  formation  thoy  absorb  bent.  To  aU  llio  molo- 
cuhir  motion  possessed  by  gaseous  nitrogen,  is  added  more 
motion ;  and  tlio  wholo  is  concentrated  in  solid  pro- 
toin.  Organic  aggregates  are  very  generally  dis- 

tinguished, too,  by  having  moch  insensible  motion  in  a 
free  stato^thu  motion  n'O  coll  beat.  Though  in  many  cases 
tho  qoantity  of  tliis  contained  insensible  motion  is  incon- 
siderablo,  in  other  coacs  a  temperature  greatly  ubovo  that 
ofthccnriroiiment  is  constantly  maintained.  Onco 

more,  there  is  the  still  larger  quantity  of  motion  embodied  by 
tho  water  that  permeates  organic  matti-r.  It  is  tliis  which, 
giving  to  the  wattrr  its  high  molecular  mobihty,  gives 
mobility  to  the  orgaiiio  molecules  partially  suspended  in  it; 
and  preserves  that  plastic  condition  which  se  greatly  facili- 
tates rc-dislribution. 

From  these  several  statements,  no  odeqaato  idea  caa  ba 
formed  of  tho  extent  to  which  living  organic  substanco  ia 
thus  distinguiidied  from  other  substauoes  having  like  sen- 
sible fonnsof  aggr^ation.  But  soma  approximation  tosuch 
an  idea  may  be  obtained  by  contrasting  tho  bulk  occnpted 
by  tliis  substance,  with  tlie  bulk  which  its  constituents  would 
occupy  if  uucombined.  An  accorato  compiiriBon  cannot  be 
made  in  the  present  state  of  science.   liVhat  eximnsiou  would 
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occar  if  the  conatitiicnta  of  tlio  nitrogtsoos  compot)n<Js  ooold 
b(i  <livortN:d  witliont  thu  addition  of  motion  from  witlioat,  is 
too  complex  a  question  to  bo  nnswcrocl.  Bat  rcspoctingf 
tlie  coostitucntfl  of  that  which  forms  some  four^filUta  of  tho 
total  weigl^t  of  »n  ordinnry  noimal— its  w»tcr— a  tolerably 
definite  ansivcr  can  he  given.  Were  the  oxygen  and  )iydro« 
ffcn  of  water  to  lose  their  ailinities,  and  were  no  moleonlar 
motion  supplied  to  tlvMn  beyond  that  contained  in  vrnlcr 
at  hlood-hcat,  tb«y  wonldassume  n  \'oliimo  twenty  times  that 
of  tho  wat«r.*  Whether  protein  under  like  conditions  ironld 
expand  in  a  greater  or  n  lees  degree,  must  remain  an  open 
question ;  bat  remembering  the  gMseons  nature  of  thivo  out 
of  ita  four  chief  components,  remembering  the  above- 
named  poculinrity  of  nttrc>gi>nous  compounds,  lemembenng 
tho  high  multiples  and  the  conoidnl  form,  wo  may  con* 
cltido  that  the  expansion  would  bo  great.  Wo  ahall  not 
bo  Car  wrong,  therefore,  in  saying  that  Uio  elements  of  the 
human  body  if  suddenly  disengaged  from  oiio  another, 
would  occupy  a  score  timoa  tho  spaco  tlioy  do :  tha  movo- 
mcnta  of  their  atoms  would  cotii]>el  tliis  wide  diffiision. 
This  the  essential  characterbtic  of  living  orgaoio  matter, 
is  tliat  it  unites  thta  large  quantity  of  contained  motion  with 
u  degree  of  cohesion  that  pcnnits  temporary  fixity  of  ar> 
mugomcnt. 


}  101.  Pnrther  proofs  that  the  secondary  rft-distribtttiona 
which  make  Emlution  compound,  depend  for  their  possibility 
on  tho  rooonciliatiou  of  these  conflicting  conditkms,  ore 
yielded  by  oomparisons  of  organic  aggrcgat«a  with  one 
another.  Besides  eceing  that  organic  aggregates  diflor  irom 
otiter  nggTCgfttes,  alike  in  tlio  quantity  of  motion  tiaij  con* 
tain  and  the  amount  of  re>arrangement  of  porta  that  aooom* 
panies  their  progrcssiro  integration;  wo  shall  soo  that  among 
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orgKRio  nggrcgntM  tli^msclves,  dlflbrenccs  in  tlie  quantities 
of  contained  motion  are  Accompaoivd  bj  differences  in  tho 
Eunoants  of  ro-distribution. 

Tho  contrnats  among  orgnnisms  in  chemical  composition 
yield  nn  tho  first  illustntion.  Animals  sro  dUtingoishcd 
from  pUnta  by  thoir  far  great«r  amoonts  of  stmctora,  u  woU 
na  by  tho  far  greater  rapidity  with  which  changes  of  atrao- ' 
turo  go  on  in  them;  and  in  compariaeu  with  plants,  animals 
arc  at  the  same  timo  eonapicaons  for  containing  immensely 
liirger  proportions  of  thoBO  highly-compounded  nitrogenous 
moloenk«  in  which  so  much  motion  is  looked  itp.  So,  too,  is 
)t  with  tho  contrasts  between  the  different  parts  of  each 
aninud.  Though  certain  nitrogenous  parts,  as  cartilage,  are 
inert,  yot  tho  parte  in  which  tho  secondary  ro-distHbutions 
hAve  gono  on,  nnd  on;  ever  going  on,  most  actively,  nro  thoso 
in  which  tho  roost  highly-compoanded  molDculoa  pre- 
dominate; and  parts  which,  like  tho  dvposit«  of  fiib,  consist 
of  rebtively-»iinp1o  moleculea,  are  aoata  of  but  little  stracturd 
and  bot  little  change. 

Wo  find  clear  proof,  too,  that  tho  continosnco  of  tho  so- 
eoodary  rc-distribntions  by  which  organic  aggregates  are  *o 
remarkably  distinguished,  depends  on  the  pi-csenco  of  that 
motion  contained  in  the  water  diShscd  through  tliemi 
and  that,  other  tilings  cqnal,  there  is  a  direct  relation  bo* 
twecn  the  amount  of  rc-distribation  and  the  amount  of 
contain[>d  water.  The  evidcncca  may  be  pat  in  three 
groups.  There  is  the  familiar  fact  tbai  a  pliuit  ha» 

its  formative  changes  arrested  by  cutting  off  tlie  supply  of 
water:  the  primmy  ro-distribution eontinuoa — il  witlu-rsand 
shrinks  or  becomes  moro  integmted — bat  the  secondary  re- 
'  distribntiona  ceaso.  lliere  is  the  less  familiar,  hot  no  less 
certAin,  Ctct,  Utitt  tho  like  result  occurs  in  animals— occurs, 
indeed,  as  might  be  expected,  aflcr  »  relatively  smaller  di- 
mination  of  water.  Certain  of  the  lower  animals  furnish  ad- 
ditional proofd,  Tho  JtoHj'era  may  bo  rendered  apporoaUy 
UMota  by  desiccation,  and  will  yet  ruvtro  if  wetted.    When 


tlie  AiHcanrircrsirlitch  it  inliabitsaro  dried  op,  tlid  Lepido- 
siren  reoiains  torpid  ia  tho  lurdoncd  mud,  until  tlic  retom 
of  tbo  ntny  season  brings  water.  Humboldt  states  tliat 
during  tbo  summer  drought,  the  alligatora  of  the  Pampoft 
lio  buried  in  a  6tato  of  Buspondod  animation  beneath  the 
parched  surface,  and  etruggle  up  out  of  the  earth  as  soon  aa 
it  becomes  humid.  llie  history  of  each  organism 

teaches  ns  tho  eamo  thing.  Tho  young  plant,  juet  pnttttig 
its  head  above  the  soil,  ia  far  more  succulent  Uian  the  adult 
plant;  and  the  amount  of  tranaformation  going  on  in  it  ia 
relatively  much  greater.  In  that  portion  of  on  egg  which 
displays  the  formative  processes  during  tlio  early  stages  of 
incubation,  the  changes  of  firrangcmcnt  arc  more  rapid  than 
tbotc  which  an  equal  porlion  of  the  body  ofa  hatched  chich 
undorgoea.  As  may  be  inferred  from  their  rcs]>cctive  powers 
to  ac(|uire  habits  and  aptitudes,  the  structural  modidability 
of  a  child  is  prentcr  than  that  of  on  adult  man;  and  the 
Etmctund  modifiahility  of  aa  adult  man  ia  greater  than  that 
of  on  old  man:  contrasts  which  are  accompanied  by  corns 
Rponding  contrasts  in  the  densities  of  the  tissoea;  sinoe  the 
ratio  of  water  to  solid  matter  diminishes  with  advancing 
Dge.  And  tlicu  wo  have  this  relation  repeated  ia 

the  coDtrasta  between  parts  of  tho  same  organism.  lo  a 
tree,  rapid  structural  changes  go  on  at  the  ends  of  shoots, 
where  the  ratio  of  water  to  solid  natter  is  very  great;  whtb 
the  changes  are  very  slow  in  the  dense  and  almost  dry  sub- 
efanco  of  tho  trunk.  Similarly  in  animals,  wo  have  tho  con> 
tract  between  the  high  rate  of  change  going  on  in  a  soft 
tissue  hko  tho  brain,  and  tho  low  rate  of  change  going  on 
iu  dry  non^vascalar  tissuoa,  such  oa  those  which  form  hairs, 
nails,  boras,  &0. 

Other  gn»ip4  of  facta  prove,  in  an  equally  unmLitalce- 
able  way,  that  the  quantity  of  secondary  re>distributioa  iu  an 
OTgonism  varies,  cateriM  paribus,  according  to  tho  ooDtAisod 
quantity  of  tho  motion  we  call  beat.  The  contnsts  between 
different  oi^ganisms,  and  diCKirent  states  of  the  aome  oi;gaiuaia. 


! 
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imite  in  bliowing  this.  Speaking  gciHTQily,  tbo 

Amounts  of  Btructnro  taiH  rates  of  Rlnictuml  cLangi.!,  ara| 
emalltT  Uirougliont  tlte  regetat  kingdom  than  tliroaglioal! 
thd  aaiuial  kingdom;  and,  speaking  gcnc-rall;,  Uiohcat< 
plants  is  Icea  tlian  tlio  heat  of  ammala.  A  comparison  of  thA 
Boverni  divisioos  of  tlic  animal  kingdom  with  ono  another,  dis-j 
rlosea  among  them  parallel  relations.  Begardod  aa  a  wholo^ 
Tertchrato  animals  aro  liightx  in  tc-mporaturo  than  invcrtc- 
brnlc  ones;  and  they  aro  as  a  whole  higlier  in  organic  ac- 
tivity and  complexity.  Between  subdivisions  of  the  ver- 
bcbrata  tbemeclvcsj  liko  diflercnccs  in  the  stuto  of  tnolocnlo 
ribmtioa,  accompany  liko  difTorcncea  in  tho  degrco  of  evo- 
lution. The  least  compoondcd  of  tbo  Ycrteirata  aro  tho 
fishes;  and  is  most  cnacs,  the  huit  of  fishos  is  nearly  the  samo 
na  tlut  of  tbo  water  in  which  they  swim:  only  some  of  thom 
being  decidedly  warmer.  Tbongh  we  habituaUy  speak  ol 
reptiles  as  cold-blooded;  and  thongh  they  hare  not  much 
more  power  than  fishes  of  maintjiiniiig  a  tomporaturo  abovo 
Hint  of  their  medium;  yet  since  their  medium  (which  is,  in 
tho  majority  of  coses,  the  air  of  warm,  climates]  is  on  tlie 
average  warmer  than  tho  medium  inhabited  by  fishes,  tho 
tcmpumtaro  of  tlio  class  of  reptiles  is  higher  than  that  of  the 
doss  of  fishes;  and  we  see  in  them  a  correspondingly  higher 
compk>xity.  Tho  much  moro  activo  molocniar  agitation  ta 
niammals  and  birds,  is  associated  with  a  considerably  greater 
multiformity  of  structuro  and  a  very  far  greater  ri- 
vncity.  Tho  most  instructJvo  coatrs8t8>  however, 

aro  IhoM  occurring  in  the  Bomc  organic  aggr^fatea  ai 
different  temperatures,  riants  exhibit  structural  cbang<^ 
lltat  Tary  in  rate  us  tho  tompemturc  varies.  Iliough  light 
is  tho  agent  which  cCects  those  molecular  changes  causing 
vegetal  growth,  yet  wo  eco  that  in  tho  absence  of  heat,  such 
changes  are  not  elToctcd:  in  winlor  there  is  onough  tif^ht, 
but  the  heat  being  iosnBioieut,  plant-lifo  is  snapentted.  Thut 
this  is  (ho  sole  cause  of  the  suBpcnsion,  is  proved  by  tho  lact 
that  ut  tho  same  tcttson,   plants  contaiui-d  in-  hot-housMj 
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whoro  tlioy  recoivo  eroa  a  smnllcr  amount  of  liglit,  go  on 
producing  leaves  and  flowers.  AVo  soo,  too,  tbnt  their 
aceds,  to  wliich  light  is  not  simply  needless  but  dutrimcatal, 
begin  to  germinate  only  when  the  return  of  a  >7arni  scaaoii 
reuses  tho  rate  of  molecaW  agitation.  In  liko  nuumor  tbo 
ovn  of  aiiimalit,  undergoing  thoso  ctiangci  by  which  stmc- 
turo  is  produced  in  them,  must  be  kept  more  or  lej)s  wnna; 
in  the  absence  of  a  certain  amonnb  of  motion  among  tlioir 
molocnlee,  tho  re-atxangcmcnt  of  parts  does  not  go  on.  Hy- 
bemiiting  animals  also  supply  proof  that  loss  of  boat  carried 
fur,  rctiirds  extremely  tho  processes  of  transforroatioo.  la 
animals  which  do  not  hybcmato,  as  in  mnn,  prolonged  ex* 
poeuro  to  intouso  cold  produces  an  irrcsisliblo  tendency  to 
elocp  (wliioh  implies  a  lowered  rato  of  struotuml  and  fun{- 
tiooal  changes) ;  and  if  tho  abstraction  of  heat  continues, 
this  sloop  ends  in  dcatbj  or  stoppago  of  these  changes. 

Here,  then,  is  as  accumulation  of  proofs,  general  and 
EpDcinl.  Livin<^  aggregates  oro  distinguiidied  by  tho  con* 
ncctod  lacts,  that  during  integration  they  undergo  rerj 
remarkable  wcondary  changes  which  other  aggregates  Aa 
not  undergo  to  any  considorablo  cstent ;  and  tbat  they 
contain  (bulks  being  snppottcd  cqunl)  immensely  greator 
qiiuntities  of  motion,  locked  up  ia  Tnrious  ways. 


§  105.  TIio  bst  cliaptcr  closed  with  tho  remark  thai 
while  Evolution  ia  always  an  integration  of  Matter  nod  dis> 
Bipation  of  Motion,  it  is  in  most  cases  much  more.  And 
this  chapter  opened  by  briefly  specifying  tho  conditionu 
under  which  Erolution  is  integrative  only,  or  remains 
HJmpIe,  and  tho  conditions  nnder  which  it  is  somclliiug 
f'lrthcr  than  iutcgrativo,  or  booomes  compound.  In  illu«- 
trnting  this  oontroitt  between  simple  and  compound  Evolu- 
tion, and  in  explaining  bow  the  contrast  arisos,  a  Tn<ruo 
idou  of  Evolution  in  gfloeral  haa  been  conroyod.  Uuuvoid- 
ably,  we  hare  to  stomo  extent  forestalled  tho  full  discoastott 
of  Evolution  about  to  bo  commoucvd. 
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Thcro  IB  nothing  ia  tliis  to  regret.  A  pKliminftry  con- 
ecption,  indcfinito  but  comprcliiMiEiro,  is  alwsys  nscfal  as  nil 
latroduolioQ  to  a  compluto  conception — cannot,  indeed,  be 
dinpcnsod  witb.  A  complex  idcft  ia  not  communicable 
dipoctly,  by  giving  one  after  nnotliCT  it«  component  partJi 
in  their  fiDishod  forms;  einco  if  so  outline  pre-exists  iu 
tbo  mind  of  tho  recipient,  these  component  parts  will  not 
bo  rigltlly  combined.  Tlio  intended  combination  can  bo 
>  made  only  vrlicn  tho  recipient  bos  diecoverod  for  himself 
how  iho  components  are  to  be  arranged.  Alaoli  labour  has 
to  be  gono  through  which  would  have  been  saved  had  k 
general  notion,  hotvcver  cloudy,  been  convoyed  before  tho 
distinct  and  detailed  delineation  was  commenced. 

That  which  the  rcodcr  lina  iueidenlally  giithcrcd  respect- 
ing the  nature  of  £rolatioa  from  the  foregoing  sections,  he 
may  thuB  adruitagcoiisly  uto  us  n  rudo  slcoleh,  enabling  bim 
to  scixo  tho  relations  among  the  KOreral  parts  of  tho  vnluvgcd 
picture  ns  they  arc  worked  out  before  bim.  Be  will  con- 
stantly bear  in  mind  that  the  tf>tal  history  of  every  sensible 
existence  is  included  in  its  Evolation  and  Dissolntion; 
which  hkst  proceas  we  leave  for  the  present  out  of  couudem-  ■ 
tion.  Ho  will  remember  that  whatoror  aspect  of  it  wo  aro 
for  the  moment  considering,  Evolation  is  alwaj-s  to  bo  ro- 
gnnlod  as  fundamentally  u  integration  of  Matter  and  dis- 
sipation of  Motion,  which  may  bo,  and  naually  is,  accom- 
panied incidentally  by  otter  transformations  of  Matter  and 
Motion.  And  he  will  everywhere  eipoet  to  find  that  the 
primvy  rc-distribntion  ends  in  forming  nggregatoit  which 
ore  simple  where  it  is  rti])id,  but  which  become  compound  iu 
proportion  03  its  slowness  allows  the  effects  of  secondary 
ro-distribations  to  accumulate. 


{  lOG.  Thcro  is  much  difliculty  in  tracing  out 
I  formatioiu  so  •nul,  so   raritkl,  and   so   intricate  as  thoae^ 
now  to   be  entered  upon.     Besides  ha^-ing   to.  deal  with 
concrubo   phenomena  of  all  orders,  w%  have  to  dc:il  with 
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each  group  of  plienomcna  Biidflr  iorcml  aspects,  no  ow? 
of  wUch  can  bo  fully  tmderstood  apart  from  the  rest  and  so 
oDOOfwlitcli  can  bo  studied  KimultancouBly  wiUi  tbo  rest. 
Alroody  no  bavo  swa  tb^t  during  IDrulutioa  two  great 
i-IiLSHCs  of  cbangos  ato  going  oa  togctbcr;  and  wo  sball  pro- 
Bontly  see  that  tJie  aecond  of  these  great  classes  i«  re-divi- 
eible.  Eotaiigled  with  one  another  as  all  thcso  changes 
an,  explanation  of  any  ono  cIogs  or  order  involves  direct  or 
indirect  rcft-rcnco  to  others  not  yet  explained.  "Wo  have 
nothing  for  it  bat  to  nuilcv  the  boitt  prncticablo  compromise. 

It  will  bo  most  convenient  to  dovote  ilie  next  chapter  to 
a  detailed  account  of  Erolutioa  under  it«  primary  iLipccti 
tacitly  recognizing  iU  secondary  aspects  only  eo  far  aa  tlto 
exposition  necessitates. 

The  succeeding  two  chapters,  oceui>ied  exolusivcly  with 
Uio  socoudary  ro-distribntions,  will  make  no  reference  to  tltu 
primary  re-distribntioa  beyond  that  which  is  unavoidable : 
each  being  also  limited  to  ono  particular  tniit  of  the  se- 
condary re-distributions. 

Tn  a  further  chapter  will  bo  treated  a  third,  and  &tiU  mora 
dijtioct,  character  of  tho  secondary  rc>difitribatioDa> 


CHAPTER  XIV. 


THE  LAW  OP  EVOLCTION. 


^  107.  Dcdnction  lias  now  to  be  voriliod  by  incluctioi]. 
Thns  Cir  tlio  nrgumont  biui  boon  that  all  sensible  exisU)iicc» 
mut,  in  some  ivay  or  other  oiid  at  »ome  time  or  other,  reacb 
tlwir  concrete  eli&pes  through  proceases  of  coaoontration; 
and  (uch  facts  m  bavo  been  nmnod  hare  been  DanetL  incroly 
to  clarify  the  perception  of  this  necessity.  Bat  we  cannot 
bo  said  to  have  arrived  at  that  unified  knowledge  consti- 
tuting Philosophy,  until  wo  liavo  seen  bow  cxistoDOOB  of  all 
orders  do  exhibit  a  prugreRitive  intcgrattoa  of  Matter  and 
concomitant  loss  of  MoUon.  Tracing,  eo  far  aa  wo  may  by 
obscrratioa  and  iufcrcnco,  the  objcotii  dealt  with  by  tlio 
Astronomer  and  the  Gcolo^Ht,  as  wi^U  as  those  which  Bio- 
logy, Psychology  and  Socijiogy  treat  of,  we  have  to  con- 
ftider  what  direi;t  proof  (hero  is  that  tbo  CesTnos,  in  general 
and  in  detail,  confonna  to  this  law. 

In  doing  thia,  manifestations  of  the  law  more  involved 
tlutn  those  hitherto  indicated,  will  chiefly  occnpy  ua, 
Tlironghont  tho  clauses  of  facts  successively  contemplated, 
onr  attentioQ  will  be  directed  not  so  much  to  the  truth  that 
erory  aggregate  haa  undergone,  or  is  andergoing,  into* 
gration,  as  to  the  further  truth  that  in  every  more  or  less 
separate  part  of  every  aggregate,  integration  has  been, 
or  is,  tu  prpgross.  InKtccul  of  simpio  wholes  and  wholes 
af  wliieb    tile    catiiplcxity   haa   been    ignored,  wo   have 


nu  LAW  OF  ETOLCnOB. 


h«ro  to  deal  wltli  wbolea  «a  they  actually  exiat — ^modtly  i 
made  up  of  many  mcmfaorB  combined  in  many  ways.    Ajid] 
in  tbcm  wo  utiall  Imvo  to  Iraco  tho  tT&nsfonnatioa  M  dU- ' 
placed  tiudor  Bcrcral  forms — a  passa^  of  the  total  masa 
from  a  moro  difFiigcil  to  a  moro  consolidstod  etato;  a  con- 
current Hitniliu'  pnAKago  in  <>vcry  portion  of  it  that  comes  to 
have  a  diatinguishuble  individaality ;   and  a  simnltaneooa , 
iDcrwM  of  oombination  among  sucli  iudividwitod  portions. 


5  108.  Our  Sidereal  System  by  its  general  form,  by  ita 
cliutcrs  of  starM  of  all  di>grues  of  doaencKS,  and  by  its 
nobulae  in  all  stages  of  condensation,  girea  us  grounds  to 
sospect  tliat,  generally  and  locally,  concontmtion  is  going 
on.  Amnmo  tliat  its  matter  Las  boun,  and  still  is  boing, 
drawn  together  by  gravitation,  and  wo  liavo  an  cxpUnation 
of  all  ita  kading  tmito  of  structure — from  its  s^idtfied 
niMew  up  to  ita  coUfCtions  of  attenuated  flocculi  baroly 
discernible  by  tlie  moE>t  powerful  t<^loi(copc)i,  from  ita  double 
etara  up  to  such  complex  aggregates  as  tlio  nubecula). 
Witboul  dwelling  on  Uiia  cridenco,  boworer,  let  us  pasa  to 
tiio  case  of  tho  Si^liir  System. 

The  belief,  for  wliich  there  are  so  many  rcascns,  that  this 
baa  bad  a  nebular  genesis,  ia  Ibo  bullef  that  it  boa  anKta  by 
the  integration  of  matter  and  concomitant  loss  of  motion. 
Evolution,  under  its  primary  aspect^  ia  illustrated  moat 
simply  and  clearly  by  this  passago  of  tbo  Solar  System  from 
a  widely  diffused  incoherent  stato  to  aconsolidatod  coborent 
state.  While,  according  to  tbo  nebular  bypotbosis, 

there  has  been  going  on  this  gradual  concentration  of  the 
Botar  S}-Etem  as  aa  Bggrcgato,  there  has  been  a  eimnlta- 
acous  conccntntlioD  of  cncb  partially-iudependent  member. 
Tbo  substance  of  every  planet  in  pns^ing  tbroogb  ita  stages 
of  nobulona  ring,  gaseous  spheroid,  Ii<iiitd  c^pberoid,  uud 
spheroid  oxtomolly  eolidiSod,  baa  in  eascntiala  paralleled  ibu 
changes  gone  tbroogb  by  tho  gcncnd  ma5s ;  and  every 
flat«llito  bos  done  the  bko.  Uorvovor,  at  tho  eama 
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lime  tliat  tlio  matter  of  tbo  whole,  mi  tvc-11  as  Uio  iiiatt«r  of 
sh  partially-imlcpondcnt  part,  has  been  thus  mtAgratiiig, 
there  has  hcen  Uio  further  intcgmtion  tniplivd  bjr  increas- 
ing combiuntion  nmon^  the  parts.  The  HatcUitcs  of  eoch 
pUnct  ar«  liukpd  with  their  primnrj  into  &  balanced  clostcr; 
wltilo  the  plunola  and  their  itatellitca  form  with  the  Sun,  n 
eoniponnd  gronp  of  trhich  the  members  am  more  strongly 
bound  np  with  ono  niiothor  lliaa  woro  tho  £ir-spread  por- 
tions of  tho  nc-buloua  medium  out  of  which  they  arose. 

Even  apart  from  the  nebular  hypothesis,  the  Solar  Systom 
furnishes  ovidonco  linving  ii  liko  gi-ncral  ntconing.  Kot  to 
iiko  inttch  of  the  mclcoric  matti-r  perpetually  being  added 
to  thn  maaa  of  the  Karth,  and  probably  to  the  masses  of 
other  planeto,  u  wi'll  ns,  in  larger  quantities,  to  tho  mass  of 
the  Sun,  it  will  suHlce  to  lutitio  two  gt^uiTally-admittecl 
iiutanoea.  The  one  ia  the  appreciable  retardation  of  comets 
by  the  ethereal  medium,  and  tliu  iuferrt'd  returdattua  of 
ibiacti*— a  proce»a  which,  in  time,  miiitt  bring  comets,  and 
VYCntually  planets,  into  tho  San.  The  other  is  tho  Son's 
still-continued  loss  of  motion  in  tho  shape  of  radiated  heat; 
impaoj'iug  the  slill>conti&acd  integration  of  hts  maaa. 
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§  100.  To  geologic  evolution  we  pass  without  break  from 
le  erolulion  which,  for  convenience,  we  sejmrate  as  astro- 
nomic. The  history  of  tho  Earth,  oa  traced  out  from  tho 
Ktructure  of  its  crust,  oarrica  us  back  to  that  molten  stato 
wliieli  tho  nchnlar  hypothesis  implies^  and,  n»  b(-furo  pointed 
out  (^  till),  tliu  changes  classed  as  igneous  are  thu  nocom- 
iwuituont.-i  of  tlio  progrMsing  consolidation  of  the  Earth'a 
ubstanco  and  accompanying  loss  of  iUi  contained  motion. 
Both  tho  geniTAl  and  tho  locul  cflects  may  bo  briefly  exem« 
plified. 

Leaving  behind  the  period  when  the  moro  Tolatllo 
olemenia  now  exiHtitig  a»  Kulids  were  kept  by  the  high 
tcmpL-rntni-e  in  a  g.iscouH  form,  we  nuiy  begin  with  the  lact 
that  antil  tlut  Earth'ti  surface  luul  cooled  down  Wluw  Zli^t 
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UiQ  rast  man  of  water  at  present  ooreriiig  Uiree-Gdha  of  it, 
must  hav©  exieted  as  T»poar.  Tliis  enormous  volniuo  of 
disint«gratocI  liquid  1>ociuco  iiitrgmt«d  M  fast  as  tbc  dixsi- 
{Mttion  of  tliQ  Earth's  contained  motion  allowed ;  loariug,  At 
length,  n  compnrativcly  smnll  portion  nuintcgnUodi  which 
would  be  for  Bmaller  hut  fur  the  uncoiuiing  absorplion  of 
inolecular  motion  from  tho  Snn.  In  tlio  formation 

of  tho  Eiirth'«  crast  ire  Imvo  »  similiw  clmngo  Hitnilnrlj 
caiiHod.  The  paasiage  from  a  thin  Bolid  film,  ererywhcrs 
fiaaurod  and  moveable  on  tho  subjacent  molten  matter,  to  & 
crust  ao  thick  nnd  strong  ns  to  bo  but  now  and  then  very 
aliglitly  dialocatcd  by  disturbing  forces,  illiiatrat^  tho  |tro-' 
coss.  And  whilo,  in  this  snpt'rficial  eolidification,  W4>  eca 
nndcr  one  fonn  how  concentrntion  nccoiiipnmos  loss  of  cki.- 
tained  motion,  we  see  it  nndcr  another  form  in  that 
diminution  of  tlio  Kurth's  bulk  implied  hy  superficial 
COrrugntion. 

Local  or  seconclary  integrations  have  advanced  along 
with  this  gcooml  integralion.  A  moUcn  spheroid  merely 
skinned  over  with  solid  matter,  could  havo  presented  nothing 
bejond  amall  patches  of  land  and  water.  DifTerenccs  of 
deration  great  enough  to  form  islands  of  considerable  shts, 
imply  a  cmst  of  some  rigidity ;  and  only  ns  the  cnifit  grow 
thick  conld  tho  land  bo  nnitod  into  continents  divided  by 
oconns.  So,  too,  with  tho  moro  striking  oIe^*alioQ«.  Tho 
collapse  of  a  fhiu  n-uEt  round  its  cooling  and  contnioting 
contents,  n-ould  throw  it  into  low  ridges;  it  must  have 
acqniri'd  a  rcliitivcly  groat  depth  and  sirtngth  before  ex- 
tetiitivo  mountain  syatema  of  vast  clovation  bcoamn  poa* 
Biblo.  In  Mdtmentary  changes,  also,  a  liko  pro- 

grewi  is  inferable.  Denudation  nctiug  on  tho  small  surfaces 
exposed  during  early  stages,  would  produce  but  smalt  local 
depoaita.  The  collection  of  detritus  into  strata  of  great 
extent-,  and  iho  nnion  of  such  strata  into  oictensi^-a 
"systems,"  imply  vndo  snrfoecs  of  land  and  watt-r,  as  woU 
w  subsidences  great,  in  both  urea  and  depth ;  wlicuco  it 
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follows  that  integrations  of  tliig  Order  must  Iiato  grown 
more  pronounced  tm  tlio  EaKh's  cnist  tliiclioncd. 

^  no.  Alnjndy  wo  linvo  rccog&ixed  tLo  fact  that 
orguiiic  OToIution  ia  primarily  the  formation  of  an  aggre- 
gate, by  tho  continued  incorporation  of  matter  previously 
iiprciiil  tlirough  a  wider  spoco.  Merely  reminding  tho 
reader  that  every  plant  grows  by  concentrating  in  itself 
elements  tbat  wero  boforo  diffused  as  gasos,  and  tliab  every 
animal  grows  by  re-cooceatTftting  these  elements  proriously 
dispersed  in  surrounding  plants  and  animals;  it  will  bo 
hore  proper  to  compk^to  the  conception  by  pointing  oat  tbab 
the  early  histoiy  of  a  plant  or  animal,  atill  more  clearly  than 
its  later  history,  shows  ua  this  fandamental  process.  For  the 
microscopic  germ  of  each  organiBm  nndcrgoos,  for  a  long 
time,  no  other  change  than  that  implied  by  absorption  of 
nutriment.  Cells  imbedded  in  the  stroma  of  an  ovariam, 
become  ova  by  little  else  than  oontinnod  growtli  at  tho 
expense  of  adjacent  mnteriaU.  And  when,  after  fertilization, 
a  more  activo  evolution  commences,  its  most  conspicuous 
trait  is  tho  drawing'in,  to  a  germinal  centre,  of  the  Bubstonoo 
which  the  ovum  contains. 

Here,  however,  our  attention  must  bo  directed  mainly  to 
tlie  secondary  integrations  which  habitually  accompany  the 
primary  integrntioa.  Wo  Lavo  to  observe  how,  along  with 
the  formation  of  a  larger  mass  of  matter,  there  goes  on  a 
drnwiug  together  and  conEolidation  of  tho  matter  into 
puila,  as  well  as  an  incronsingly-intimate  combination  of 
parts,  la  the  mammalian  embryo,  the  heart,  at 

Rrtit  ft  long  pulsating  blood-vessel,  by  and  by  twints  upon  itself 
and  integrates.  Tho  bile-cells  constituting  the  radimontaiy 
liver,  do  not  simply  become  different  from  tho  wall  of  the 
intestine  in  whioli  tlicy  at  first  lie;  but,  ns  they  accumulate, 
tbcy  simultaneously  diverge  from  it  and  couaolidate  into  an 
organ.  The  anterior  sogmeuta  of  tho  ccrcbro-spinal  axis, 
which  arc  at  first  coutinaona  with  the  rest,  and  distingui&hoJ 
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odI/  by  tUoir  largor  &izo,  undergo  a  gradual  union;  and 
the  Kiinio  time  th6  rcaulling  laitd  folds  into  a  moM  ol 
marked  off  from  tho  pest  of  tlio  vcrtoLral  colnmn.    Thfi 
process,  Tarionely  oxempliiivd  in  otlirr  organs,  is  niKinwl 
oxliibitod  by  Uio  body  as  a  wbolo ;  wliicli  becomes  intof 
Bomowbat  in  the  same  way  that  an  ontsprcod  handkcrclue 
and  its  contents  booome  integrated  wbcn  iU  odgcsaio  drawn 
in  and  fastened  to  make  a  bundle.  Analogoaa 

rhangoe  go  on  lung  after  birth,  and  continue  even  np  to 
old  ago.     In  man,  tlint  sulidiUcntion  of  lb«  bony  Irame- 
work  wliicli,  during    cbildliood,    is  aeon   in  tho   coalei- 
coQce   of  portions  of  tlio  same  bone  ossified  £rom   dif&> 
rent  centn>s,  is  aftenvarils  seen  in  tbo  ooalosccnoo  of 
that  wore    originnlly  distinct.      Tho    appoudagea  of    tt 
vortebrio  nnito  with  tho  vertebral  centrea  to  which  they 
long — a  citnngo  not  coinplotod  until  toward*  Uiirty.     At  I 
enme  timo  tho  epiphync-H,  formed  separately  Jrom  tho 
bodioa  of  their  respective  bones,  have  their  cartilaginon^ 
conopxions  turned  into  osseous  ones— arc  fused  to  the  mou^M 
beneath  them.    The  oomponent  vertebra  of  the  BAcnu^| 
wliic^  remain  separate  till  about  tho  eixtcenth  year,  then 
begin  to  unite ;  nnd  in  ten  or  a  dozen  ycant  more  their  onion 
is  completo.    Still  later  occnrs  U«3  ooalesconoo  of  the  coecy 
gcal  rertebriB ;  and  there  are  some  other  bony  unions  nhicih^ 
remain    unfinished  unless  odvancod  ago   is   n-aehed.     ifl 
which  add  that  tho  increoflo  of  density  and  tongtmesa,  going 
on  tlirongbont  tbo  tissnes  in  general  dnring  lifo,  ia  tho  fo 
nuktion  of  a  moro  bigltly  integrated  substaneo. 

Tho  Bpceios  of   chango  thus  illustrated   under 
Mipocts  in  tho  nnfulding  human  body,  may  bo  traced 
nuimals.    Tlint  mode  of  it  which  consists  iu  the  union 
similar  parta  originally  separate,   has  bcca  described 
Milne-Edwards  and  others,  as  exhibited  in  varioos  of 
lueeriebratit ;   thoagh  it  docd  sot  seem  to  Ituro  booo 
cindod  by  them  as  an  e<»cutial  peculiarity  in  the  process  of 
orgniiic  development.     We  shall,  however,  soo  clearly  that 
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local  integration  \s  aa  n11-import«nt  part  of  this  process, 
Vrfaen  iro  find  it  <Itiiplayod  not  only  in  the  succesxivo  Mugai 
-passed  throngh  by  every  embryo,  bat  also  in  aaccnding  from 
tlio  lower  cruiturcs  to  tbo  Iiiglicr.  Aa  Duwifvstod  iu  cither 
way,  it  goes  oa  both  longitudinally  and  tnnsreniGly :  nnder 
wbieh  diSbrcnt  forms  wu  may,  ind<.-od,  most  conveniently 
coniiidur   it.  Of    longitadintil    intt^grfitinn,    tbo 

sub-kingdom  Annuhia  supplies  abundant  examples.  Ha 
lower  members,  such  as  worms  and  myriapod»,  aru  moEtly 
clinractorisod  by  tlui  great  number  of  aeguientii  composing 
Uiom ;  reaching  in  aomo  cases  to  several  hnudreda.  Bat  in 
the  higber  divisions — crustaceans,  insects,  and  spiders — wo 
£nd  tbts  number  reduced  down  to  twciity-two,  thirtocn,  or 
la  fewer ;  while,  accompanying  the  reduction,  there  is  a 
shortening  or  iutegmtiun  of  the  wh>.ile  body,  reaching  its 
cxtreuio  in  the  crab  and  tbo  spider.  Ttie  stignificauco  of 
tboso  contrasts,  as  bearing  on  tho  general  doctrine  of 
Ivolntiou,  will  be  hccii  when  it  is  poiutvd  out  thnt  they  are 
pArallel  to  thi^so  which  arise  during  the  development  of 
individual  unnulose  aniuutls.  In  tho  lobster,  tho  bead  and 
tliomx  form  one  compact  box,  made  by  the  union  of  a  nnm- 
lier  of  segments  which  in  the  embryo  were  scporsble.  Simi* 
larly,  the  butterfly  shows  ns  segments  so  much  more  closely 
united  than  they  were  iii  tho  ceterpiUor,  as  to  bo,  some  of 
tliom,  no  longer  distinguishable  from  one  another.  Tbo 
VeHfbrala  again,  throughout  tbeir  sncccssively  higher  classes, 
like  instances  of  longitudinal  union.  In  most  fishes, 
and  in  repLilea  thnt  have  no  limbs,  none  of  the  Tertebro) 
coalesce.  In  most  mitmimds  and  in  birds,  a  \-ariublo  num 
,bop  of  vertebra)  become  fused  together  to  form  the  sacrum ; 
and  ill.  tho  higher  npcs  and  in  man,  tho  caudal  vortobrai 
nldo  loae  their  separate  indindualities  in  a  single  m 
eoeeg^l«.  That  which  wo  maydiatingnisli  as  trans' 

n°rso  iuieyralion,  is  well  illnstratcd  among  the  Atintilwa  ia 
the  development  of  the  nervous  sj-stem.  Leaving  out  those 
ist  degraded  forms  which  do  not  present  distinct  ganglia^ 
15 
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it  ia  to  bo  ob):cr70(I  Uiat  the  Iowot  onnuloiie  nnunaTa,  in 
tnon  witli  the  larvioof  Uio  higher,  aro  eoreroUy  characteri 
bjr  a  doublo  clutin  of  ganglia  ruiining  froia  ond  to  end 
tbo  hotly  ;   wbile  ia  the    raoro  perfectly-formed  anauloso 
onimala,  tkia  double  chain  bocomee  united  into   ft  single 
duuo.    Mr.  Newport  bM  dwcnbod  tbo  rounw  of  tins  voa 
contratioD  bb  exhibited  in  insects;  and  by  ICatblco  it  luui  bee: 
traced  in  crastaceaus.      During   the  early  stages  of 
Aitaeiu  fluvial  ilU,  or  common  cniy-fiiib,  there  is  a  pair 
separate  ganglia  to  each  ring.    Of  the  foortoon  pairs 
longing  to  tbo  bead  and  ibornx,  the  Ibreo  [xurti  in  advsnod! 
of  the  mouth  consolidate  into  one  mass  to  form  the  brain, 
oophalio  ganglion.     Meanwhile,  out  of  the  remaindor, 
first  six  paira  severally  uuilc  in  tlie  nioditta  line,  while 
rest  rcmnin  more  or  lees  separate.    Of  these  six  doubW 
ganglia  thos  formed,  tho  anterior   four  coalcsco  into  onA 
mass;  the  remaining  two  coalesce  into  another  mass;  and  then 
these  two  masses  coalosco  into  one.    Hero  wo  see  longitudi- 
nal  Bud  transTOrso  iDtogrnlioii  going  on  simultaneously;  and 
in  the  highest  crustaceans  tlioy  aro  both  carried  still  fu 
thor.    Tho  Vertebrata  clearly  exhibit  transverso  inlegmtioi 
in  tho  doToIopmcnt  of  tlto  generative  system.    The  lowosi 
mammals — the  JSIojiolremata — in  common  with  birds,  to  whii 
they  oro  in  mnny  respects  allied,  hare  oviducts  which  to- 
wards their  lower  rxtromitioB  are  dilittcd  into  cavities^  serer- 
ally  performing  in  an  itnpcrfoct  way  tho  function  of  a  atoms. 
"  III  tho  ZTarjiupiaUa  there  is  a  closer  approximation  of  thi 
two  hkt^ral  sets  of  organs  on  tho  median  line ;  fur  tho  o' 
ducts   convcrgo  towards  one  another  and  meet  (witboui 
coalcsoi&g)  oa  tbo  median  lino ;  bo  that  thoir  nt(.'r!no  dilata> 
ticHiB  are  in  contact  with  each  otlier,  forming  a  true  '  doublu 
utvnis.'  ...  As  wo  ascend  the  series  of  '  plaoental ' 
mals,  we  find  the  latoi^  coolesconco  becoming  mcro  an 
inoro  comploto.  ...  In  many  of  the  lio<lontia  the  u 
sUlI   remains  complctf^ly  divided   into  two  httcral  halves 
wbilat  in  others  Uieso  ooolesoe  at  their  lower  portions,  fori 
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tag  a  rudimimt  of  tlio  trne  '  body '  of  tlio  nt4nnifi  in  tTie 
hnmnn  snlijucli.  This  port  incrostica  at  tliu  cxpi-DBo  of  tlio 
Ltorol '  coniua  *  iil  tlio  higlisr  lierbivora  and  caruivora;  but 
ov«n  i:i  t,Iio  lower  q^nadrnmana  the  atorus  is  somewhat  ck-ili 
nt  its  «ammil."* 

Under  tho  head  of  orgauio  integratioiw,  tliero  Kinain  to 
ba  Dotod  somo  wliicli  do  oot  occur  mthin  tho  limits  of  odo 
orgaDism,  and  wliicli  only  in  n.n  indirect  way  iovolvo  con- 
ocatratioa  of  matter  and  dissipation  of  motion.  These  aro 
tliR  iiit«grations  by  which  organisms  aro  mado  dependent  ou 
one  another.  Wo  may  set  down  two  kbdi  of  them — ihoso 
wliich  occur  within  the  same  spociea,  and  those  whioh  oocor 
among  dilTorcut  species.  Moro  or  less  of  the  gro- 

ganoua  tendency  ia  ^rciieral  in  nnimoLtj  and  when  it  is 
marked,  latere  is,  in  addition  to  simple  aggregation,  a  certain 
degroo  of  combinutioa.  Crcaturoa  tliat  hunt  in  packs,  or 
that  bare  iwiitiiii'K  or  tliat  wo  governed  by  loaders,  form 
bodies  partially  united  by  co-operation.  Among  polygamona 
mammals  and  birds  Uiis  mutual  dependence  is  closer  j  and 
the  social  insects  rIiow  as  nnomblagcs  of  iadiriduals  of  a 
atQl  more  consolidatod  character:  some  of  them  having 
carried  tho  cvniiolidnl  iun  so  far  that  tlio  indtTtduals  cannot 
exist  if  separated.  Hovr  organisms  in  gcnertil  aro 

mutually  dependent,  and  in  (bat  senao  integrated,  we  shall 
soo  on  remembering— first,  that  whOo  all  animals  tiro 
directly  or  indirectly  on  plaiit.'«,  plants  live  on  Uio  carbonic 
acid  excroted  by  animals ;  second,  that  among  animala  tbo 
licsh-caters  cannot  exist  witliont  the  plnnt-eaters ;  third, 
that  a  large  proportion  of  plants  can  continue  their  reapec- 
ttre  races  only  by  the  help  of  insects,  and  that  in  many 
cases  pnrticnlar  plants  need  particular  insects.  Witltout 
detailing  the  more  complex  connexions,  which  Mr.  Darwin 
bas  so  beautifully  illaatralod,  it  will  eoffico  to  say  that  tlie 
Flora  and  Fauna  in  each  habitat,  coiuitiluto  on  aggregat« 
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80  for  integntod  that  many  of  its  spccioi  dio  ont  ir  pi 
amid  ibo  plants  (utd  animnli*  of  another  habitat.  And 
is  to  bo  remarked  that  this  iutcgration,  too>  incrcasCB 
orguaic  erolutioQ  progresses. 


it 

I 


$  111.  Tho  phenomena  set  down  in  the  foregoing  pfim- 
gm]>h  aro  introductory  to  otJicrs  of  a  higher  order,  witi^ 
which  they  ought,  pcrhapB,  in  strictness,  to  bo  groupcd'^l 
plicnomona  which,  for  want  of  a  Letter  word,  wo  nmy  term 
Buper-organic.     Inorganlo  bodieH  prosent   as  with  certaia 
fact!).     Certain  other  facts,  mostly  of  a  nioro  involved  kind, 
aro  presented  by  organic  bodies,    Thero  remain  yet  furth^f 
facts,  not  presented  by  any  organic  body  taken  singly  j  htl^ 
whicli  result  from  tho  actions  of  aggregated  organic  bodies 
OD  ono  another  and  on  iuorgamo  bodies.    Though  phon^| 
nicna  of  this  order  are,  ns  wo  aeo,  fonssbadowed  among  in^ 
fcrior  organ isinit,  they  bccomo  so  extremely  conspicuous  iu 
mankind  aa  Bocially  united,  that  practically  wo  may  ' 
tlicm  to  common  CO  here. 

In  tlio  (ocial  organism  integrative  changes  are  clearly  i 
abundantly  exemplified.    UuciTilizcd  societies  di£]>I.-iy  thcra 
when  wandering  families,  such  as  wo  eco  among  Uuahmen, 
join  into  tribes  of  considomblo  numbers.     A  further  pro* 
grcfis  of  liko  nature  is  everj-whcro  manifested  in  tho  sak 
gation  of  weaker  tribes  by  stronger  ones;  and  in  tho  si 
ordination  of  their  respoetivo  chiefs  to  tho  conquering  chie 
Tho  combinations  thus  resulting,  which,  among  aboriginal 
raecs,  are  being  continually  formed  and  contiutmlly  broke 
up,  become,  among  superior  racc«<,  relatively  permanent, 
wo  trace  the  stages  through  which  our  own  sodoty,  or  ad 
odjaoent  one,  has  passed,  wo  eco  thia  uuificatton  from  til 
to  time  repeated  on  a  larger  eealo  and  gaining  iu  stabilii; 
llie  aggregation  of  jnniors  and  tho  children  of  juniors  under 
ciders  and  tho  children  of  elders ;  the  consequent  cstubUs 
mcnt  of  grotipa  of  vaHwals  liouud  to  their  respective  noble 
tlw  BabscqncDt  Bubordinalion  of  groups  of  infonor  nol 
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to  dukea  or  «irb ;  and  Uie  still  UiUtr  growth  of  the  Icingly 
power  OTCr  dakcs  and  earU ;  are  bo  innny  inntancfla  of  in 
H'easiii^coasolidatiau.  Tliis  process  throti^h  which  petty 
tenures  aro  aggrogatcd  iu  fcudii,  ri'iii.l3  into  proviiiccH,  pro* 
vijiCM  into  kingdoms,  and  finally  contiguous  kingdoiDB  into 
a  singlo  one,  slowly  coinplotes  itself  by  destroying  tlio  ori- 
gituU  lines  of  demarcation.  And  it  niny  bo  further  remarked 
of  tho  Europcaa  nations  as  a  whole,  that  in  tbo  tendency  to 
ibrm  alliances  more  or  Iosh  hutting,  in  tbo  restraining  influ- 
ences exercised  by  the  several  goreromcnta  over  one  another, 
in  tbo  Bystcm,  now  becoming  cnstomnty,  of  settling  inter- 
national difiputes  by  eougrcitscs,  an  well  a»  iu  tbo  brvaking 
down  of  commercial  bnrricra  and  the  increasing  facilities  of 
communication,  wo  nitiy  traco  tho  beginnings  of  n  Eiiropoaa 
tion — a  still  hirgcr  integration  timn  any  now  eaio- 
bliBbed. 

Bat  it  in  not  only  in  theeo  external  unions  of  groups  willi 
groups,  nn<l  of  tbo  compound  groups  with  otio  another,  that 
tho  general  law  is  exemplified.  It  is  exemplified  also  in 
onions  that  tuko  place  internally,  as  tbo  grOupH  become 
more  highly  orgaaiiod.  Thcro  are  two  orders  of  thc£«, 
wrhich  may  bo  brootlly  diiftinguishcd  as  regulative  and 
operative.  A  clvilir-ed  flocicty  13  mndo  unlike  a 

llaarborooB  one  by  the  establishment  of  regrilutivo  closacs— 
governmental,  ndministrutivo,  milltru^',  cedes inat leal,  legal, 
/fee.,  which,  wliilo  they  bn\-©  their  several  Bpocial  bonds  of 

ion,  constituting  tbom  aub*clas9e3>  are  also  held  together 
U  a  gonci-ul  class  by  a  certain  oommaoity  of  pnvilegea, 
of  blood,  of  education,  of  iuterconrBe.  In  some  soctotios, 
fully  dovclopod  oftcr  their  particular  type!^  this  con- 
solidation into  costex,  and  thi.<t  union  among  the  upper 
castes  by  ecporation  from  tlio  lower,  eventually  grow 
Tory  decided :  to  bo  nfterwanla  rendered  leas  decided, 
only  in  cases  of  BOci:d  iuetiiuior]>hosis  cansod  by  tbo  in- 
dustrial regime  The  integrations  that  accompany 
the  opcratiro  or  industrial  organixation.   Liter  in  origin, 
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■TO  not  mcrel/  of  iLis  uiilirccl  ViaS,  but  they^  are  alao  dtrool 
— ^tliey  Bhow'us  physienl  approadi.     Wo  have  intogrttic 
consequent  on  tlie  simple  grontli  of  adjaceut  parts  pcvfor 
ing  liko  fuQcUons ;  ns,  for  uutaaco,  tlio  juuction  of 
clwster  with  its  c»lico>wearing  suburbs.    Wo  have  ot 
integrations  tlint  orUo  vthtm,  out  of  several  places  pruduvind 
a  purtkulnr  commodity,  one  monopolising  more  and  more 
tlio  bnsinctis,  draws  to  it  masters  and  worlEors,  and  loKv 
Lho  other  places  to  dn-iodlo ;  as  tvitneea  tho  growth  of  titl 
Yorkshire!  clutli-diiitricta  ikt  tho  oxpenso  of  tliosa  in  tho  Wcs 
of  England ;  or  tlio  nbsorpUon  by  Stafibrdsliiro  of  tbo  poB 
lory'innnufactarej  and  the  consequent  decay  of  tho   est 
hlis}iini>ut!i  Utat  onco  floiiri.fhod   ut  Pcrhy  and  olscwhc 
Wo  Iwire  thoso  more  Bpoctal  iiitcgrationit  that  arise  trithii 
llio  stime  city ;  wlicnco  result  the  conccntrattou  of  puhlishc 
in  Putcrnostvr  Bow,  of  cora-incrL'hants  about  Mark  Lane, 
ctnl  engineers  in  Great  George  SU«et,  of  ba.iikers  in  tho  cent 
of  tliecity.    Industrial  combinations  that  consist,  not  iu  tl 
approximation  or  fusion  of  parts,  but  in  tho  cstablishuicu 
of  common  ccntros  of  connexion,  are  exhibitod  in  tho  Bonk 
clcoring^hoase  and  the  Railway  clearing-house.    Wbilo  of 
yet  aootlicr  species  are  those  unions  which  bring  into  rela- 
tion, the  more  or  less  dispersed  citizens  who  ore  occiiptvd  ii 
like  ways;  as  traders  aro  broiiglit  by  tho  Exchange,  and 
nro  professional  men  by  inalitutcs  like  thoso  of  Civil 
noers.  Architects,  &c. 

At  first  sight  these  socm  to  bo  tlie  last  of  our  inst 
Having  fullowod  up  tho  g<-atfral  law  to  social  aggregat 
thero  apparently  remain  no  other  aggregates  to  which  it  i 
apply.    This  liowoTCr  is  not  truo.    Among  what  wo 
above  distinguished  aa  super-orgonic  phenomona,  wo  shaG 
find  Kondry  groups  of  very  remarkable  and  iulerosClag 
illustrations.     Though  erolnlion  of  tlio  various  products  obm 
kainaa  adinties  cannot  be  said  directly  to  exemplify  thdl 
integration  of  matter  and  dissipation  of  motion,  yet  they 
exemplify  it  indirectly.    For  tho  progress  of  language,  of 
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ScKBCo,  And  of  Uie  Arts,  tndastriol  and  sstlietic,  is  an  ob- 
j«ciivtf  rvgiiit«r  of  subjcctiro  changes.  Allcmtions  of  struc- 
ture ia  human  beinga,  and  concomitant  alterations  of  etruc- 
toro  in  aggregates  of  hnnmD  boings,  jointly  proiltico  corrc- 
■ponding  altomtions  of  structure  in  nil  tlioso  tbingx  whicK 
humanity  creates.  As  iu  the  changed  impress  on  the  wax, 
VII  read  a  change  in  tho  scat ;  so  in  tho  integrations  uf  ad- 
Tancing  Language,  Science,  and  Art,  we  see  rcllected  cer- 
tain integrations  of  advancing  human  strncture,  iudividoal 
and  Hocial.    A  section  must  bo  dcrotcd  to  each  group, 

§  112.  Among  uncivilized  races,  tha  many-syllabled  names 
need  for  not  uncommon  objects,  as  well  as  thv  descriptive 
character  of  proper  names,  show  us  that  tbo  words  used 
for  tha  Icss-fAtniliap  things  are  formed  by  compounding 
the  words  used  for  the  morc-familior  things.  This  process 
of  composition  is  sometimes  found  in  its  incipient  stage — a 
stage  ia  which  the  component  words  are  temporarily  united 
to  signify  some  un-namud  object,  and,  from  lack  of  frequent 
tiao,  do  not  permanently  cohere,  Hut  in  the  majority  of 
inferior  languages,  the  process  of  "agglutination,"  as  it 
ifl  called,  has  gone  for  enough  to  produce  considerable 
Stability  in  tho  compound  words :  tlicro  is  a  mauifost  inte- 
gration. Sow  small  is  the  degree  of  this  integration,  how- 
ever, when  compared  with  that  reached  in  well-developed 
languages,  is  shown  both  by  the  great  length  of  tho  compound 
words  used  for  things  and  acts  of  coDStont  occuircnce,  and 
by  tho  separablcnosB  of  their  elements.  Certain  North- 
Americaa  tongues  illustrate  this  very  well.  In  a  Iticanio 
vocabulary  extending  to  fifty  names  of  common  objects, 
whioh  in  Englieh  arc  nearly  oil  expressed  by  single  sylUiblcs, 
there  is  not  one  monosyllabic  word ;  and  in  the  nearly-allied 
vocabulary  of  the  Pawnees,  the  names  for  tbeso  some  com- 
mon objects  are  monosyllabic  iu  but  two  instances.  Things 
BO  familiar  to  these  hunting  tribes  oa  doi/  and  bow,  are,  in 
the  Pawnee  language, as/iaAtM  and  teeraQisJii  the  KandaaS, 
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the  cyr«  nro  teapoctively  ila/iorreuaiid^-ceiwitoi*;  tor  day  thB* 
tenn  ia  thakaorooeeshaint,  and  for  den'/  it  is  Unhetl.-ehkakao' 
raiwah ;  while  tlio  numOTnl!!  nro  composed  of  from  two  syl-^ 
tnbk-s  np  to  fire,  nnd  in  Uicarco  up  to  scvon.  Tito 

the  great  length  of  these  femiliar  words  implies  s  low  degraffl 
of  doTolopmcnt,  and  that  in  tho  formation  of  higher  hut* 
goAgvs  out  of  lower  thoro  is  a  progri'ssive  iiitegmtion,  whiclij 
reduces  the  polyoyllahles  to  disayllnblcs  and  monosj'llables/ 
is  sn  infopence  confirmed  hytho  history  of  our  own  langnago.] 
Anglo-Saxon  tieorra  has  been  in  course  of  time  oonsolidntc 
into  KngliHh  tlar,  mona  into  moon,  and  nama  into  vamt 
The  transition  throngh  tho  inlcrmodiato  Bcmi-Saxon  is  clearly 
tmconblc.     Bumi  bccanio  iu  seini-Soxon  ttmc,  iind  in  Kng*j 
lish  eon :  the  final  e  of  sunt  being  tin  evanescent  form  of  ths 
original  m.   Tho  change  from  tho  Anglo-Sajton  plural,  formw 
by  tlic  distinct  syllablo  a?,  to  our  plural  formed  by  the  appcnde 
consonant  «,  shows  us  tho  samo  thing:  tmUhaa  in  booom- 
ing  smUhs,  nnd  eiidas  in  becoming   emU,  illiLstrnto   pro- 
prossiro  coaloscence.    So,  too,  docs  the  disappearance  of  tho 
terminal  an  in  tlio  infinitiTo  moodof  rerbs;  as  shown  iu  tho 
transition  from  the  Anr^lo-Saxon  ewinn  to  tho  setni-SaxoidH 
CMtntn?,  and  to  tho  Kuglish  came.    Moreover  the  procesn  hail" 
boon  slou-ly  going  on,  eren  since  what  wc  distingubh  as  Esg> 
lish  was  formed.     In  Elizaboth'a  time,  verba  were  still  vorj  ' 
frequently  pluntlitod  by  tho  addition  of  en — we  trtl  vrti* 
ttlten;  and  in  some  rural  districts  this  form  of  speech  mn^l 
even  now  bo  heard.     In  like  manner  the  terminal  «I  of 
post  tcuse,  has  united  with  tho  word  it  modiCos.    Bum-oeP 
I1A8  ia  pronunciation  become  humt;  and  even  in  writing  tha 
terminal  t  has  in  Rome  cases  taken  the  place  of  tho  ed.    Onlj 
where  antique  forms  in  general  nro  adhered  to,  as  in  th« 
church-scrrice,   is  the  distinctness  of  tliis  inflection   st 
iRoinlAtncd.  Further,  wo  sco  that  the  compound  vowels  faav< 
been  in  many  cases  fused  into  single  vowels.     That  in  fmai 
tho  e  and  a  were  originally  both  sounded,  is  proved  by  tfc 
Gtct  that  they  are  still  so  sounded  ia  parts  where  old  lutbit 
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r linger.  "We,  boweror,  have  contmcted  tli©  pponTinciation 
into  &reJ;  and  we  have  nailo  lilco  changes  in  many  other 
common  wordB.  Laally,  hi  it  bo  noted  tlutt  wlicro  l]io  fro 
quDoey  of  repetition  is  greatest,  tlie  proct^;9  is  carried 
Furlliost}  aa  inslanco  tlio  contraction  of  lord  (ori^ally 
laforit)  into  lnd  in  tlie  months  of  Ihrrialors;  and,  still  better, 
tho  ooaleacenco  of  Ood  be  teilh  you  into  Good  l^e. 
J  BesidoB  exhibiting  in  this  way  tho  integrative  process, 

^HLaogoago  equally  exhibits  it  thronghoub  all  grammatical 
j^H^deTelopuicnt.  The  lowest  kinds  of  human  speech,  having 
merely  noons  and  verbs  without  inflections  to  them,  mani- 
foitly  permit  no  such  closo  union  of  tho  elements  of  a  pro- 
pogtition  as  roauUs  when  the  relations  are  marked  cither  by 
inflections  or  by  connective  words.  Such  Bpccih  is  noccs< 
sarily  what  wo  Jiignilicautly  call  "  incoherent."  To  a  con- 
•idcrablc  extent,  incoherence  is  seen  in  the  Chineao  language. 
"  IC  instead  of  saying  I  go  to  London,  Ji^a  eome  from  Twrkey, 
the  «u»  thinc«  through  the  air,  we  said,  /  go  end  London, 
fig*  cento  origin  Tarheij,  f/i««uns7(tnespa3sagoatV,  wo  should 
disoonrse  after  tho  manner  of  tho  Chinese."  From  this 
"aptotic"  form,  thiTO  is  clear  evidence  of  a  trauMition,  by 
coaleacCRCe,  to  a  form  in  which  tho  connexions  of  words  arc 
expressed  by  the  addition  to  them  of  certain  inBectional  words. 
"In  Languages  likothoCbtncac,"  remarks  Dr.  Latham,  "the 
separate  word.'!  most  in  uso  to  express  rchktion  may  liecomo 
adjuncts  or  anneses."  To  this  be  adds  the  fact  tliat  "  tho 
numerous  inflexional  laugnages  full  intotwoclasscs.  Lione, 
tlio  iullexions  have  no  appeoraneo  of  liaving  been  sepamte 
n-ords.  In  the  other,  their  origin  as  Ecparalo  words  is  do* 
nion«lniblo."  From  which  tho  inference  dmwu  is,  that  tho 
"  aptotic  "  huiguagcs,  by  the  more  and  more  constant  oi<o 
of  adjuncts,  gave  rise  to  the  "agglutinate"  languages,  or 
Ihoxe  in  which  Uio  original  separateneas  of  tho  inlh'xional 
porta  can  bo  traced ;  and  that  out  of  these,  by  further  uise, 
<ftro«o  tho  "amalgamate"  languages,  cr  those  in  which  tho 
original  scparalcuesa  of  tho  iul]exiouid]X'U'ts  can  uo  lojigi-r 
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bo  tnccd,  Strongly  oorroboratire  of  this  i&fvnmce 

is  the-  onqacsCoiuible  fact,  tb&t  bjr  such  a  process  thoro  have 
grown  out  of  ibc  kmnlgntiinte  laiignsgOB,  the  "anaptotic" 
languages  j  of  vbich  oar  on-n  is  tbo  most  i>orfc*t:t  cixainplc 
— Inogiuigcs  in  vhidi,  by  ftirlhcr  consolidation,  inflexions 
have  almost  disappeared,  while,  to  express  the  Torbal  rela- 
tioDS,  crrtain  new  kinds  of  words  b&ve  boon  do\'i>Iop<id. 
Wlicn  wo  see  tlie  Anglo-Saxon  iuflcxions  gradually  lost  by 
contraction  dnring  the  development  of  Englisb,  and,  though 
to  a  less  degree,  tbo  Latin  iiiHexions  dtvindling  away  dnrtiig 
th«  dcvclopnieut  of  French,  we  cannot  deny  that  gmmmati* 
cal  Btructure  is  modified  by  intcgmtion ;  and  eecing  how 
cl<-iir)y  tbc  torliin-  slagcii  of  gramtDatical  i>lructure  nro  ex- 
plained by  it,  wo  can  scarcely  doubt  that  it  has  been  going 
on  from  the  first. 

In  proportion  to  the  degree  of  Uilx  iategiation,  is  tlto 
extent  t«  which  integration  of  another  order  b  carried. 
Aptotic  langnagcs  are,  as  already  pointed  oat,  necessarily 
incoherent— tbo  eli'ineuts  of  a  propoiiition  cannot  b«  com« 
pletely  tied  into  a  nltolo.     But  aa  last  as  coalescence  pn>> 

rduces  inflected  words,  it  becomes  possible  to  nnito  tlicnt 

ilo  BcutcncoH  of  wbich  tlto  parts  ai«  so  mutuolly  dcpctiihiut 

that  no  considerable  change  can  be  made  without  destroying 

the  meaning.     Yet  a  further  stage  in  tbia  procesa  may  bo 

xtotod.     After  tlio  dovi-lopment  of  those  grammatical  funis 

rbicli  innko  drfiuilo  stuteuicuts  possible,  we  do  not  at  first 

''find  tbem  need  to  express  anything  beyond  atatenients  of  n 
simplo  kind.  A  single  subject  with  a  single  prcdicAtc,  ac- 
companied by  but  few  qualifying  terms,  oro  usually  nil.  If 
wo  compare,  for  instance,  the  Hebrew  scriptures  with  nTit- 
inga  of  modem  limes,  a  marked  diffcrcnco  of  oggrcgntion 
niuong  llio  groups  of  words,  is  visible.  In  Ihu  number  of 
subordinate  proportions  whicb  accompany  tho  principal 
ono;  in  tiic%-anous  complomonU  to  subjects  and  prodicatos; 
and  in  ibe  numerous  qualifying  clauses — all  uf  them  united 
iabo  one  complex  whuh^— many  sentences  in  modern  com* 
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positions  exhibit  a  degree  of  intc-gmtion  not  to  be  found  iii 
Dncioat  ones. 


f  113,  The  liist«rjr  of  Science  prcscntn  facts  of  (lio  gtma 
^JBMBing  nt  OTcry  niop.     Indeed  the  intognttioQ  of  groups 
of  like  entities  and  liko  irlntiutDi,  niny  bo  eaid  tu  constituto 
tlio  most  ooDspicuous  puii  of  scientific  progress.    A  glnnco 
[al  the  obmiGcatory  sciences,  shows  us  that  the  coDfusod 
erent  aggregations  which  the  vulgar  make  of  niktuml 
Jdots,  apo  gradually  rendered  complete  and  compact,  anti 
[bonnd  np  into  groups  witJiin  groups.    'Whil(i,  iiutvad  of 
all  marine  crcatui-ai  as  fiah,  Hliell-Iish,  and  jolij^- 
rZOology  cstabli&bos  diviEioDfi  and  sub-dirisions  under 
the  heads  Vertebratti,  Annulana,  Mollmca,  &c. ;  and  wfailo, 
J  in  place  of  the  wide  and  vague  assemblage  popularly  dc- 
Mcribed  as  "  creeping  things,"  it  makes  the  specific  classes 
ittKel^a,  Myritipoda,  Tnseela,  Arachnida ;  it  simultaueounly 
l^ives  to  these  on  increasing  conaolidatioa.     Tbo  sororal 
FOrders  and  genera  of  which  onch  consists,  aio  arranged  ro> 
cording  to  their  affinities  and  tied  together  ooder  conunoa 
definitions;  at  the  same  time  that,  by  extended  obvcrr&tioa 
and  rigoroutt  criticism,  the   previously  unknown  and  ua- 
I'dctermined  forms  are  integrated  with  tbeir  respective  coii> 
Kor  is  the  process  less  clearly  manifested 
thoaa  sciences  which  liavo  for  their  Bubject-matter,  not 
classified  objects  but  claeaified  relations.    Under  ono  of  ita 
chief  aspect*,  acientifio  advance  Is  the  udviknoo  of  genemliv'.a- 
tioD ;  and  generalizing  is  nniting  into  gi-oups  all  liko  co- 
f'Cxistencics  and  eequciiccs  among  phenomena.     The  colliga- 
tion of  many  concrete  relations  into  a  generalization  of 
,  tho  lowest  order,  exemplifies  this  principle  in  its  simplest 
i^rm ;  and  it  is  ognin  exemplified  in  a  more  complex  form 
'  by  the  colligation  of  thcpo  lowest  gonoralizationa  into  higher 
ones,  and  these  into  still  higbor  ones.    Year  by  year  ara 
pstabli^hcd  certain  connexions  among  orders  of  phenomena 
'  that  appear  unallicd ;  and  thceo  connexions,  maltiplytng  and 
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fltreDgHtcning,  grkdoAlly  bring  tlto  ecotnmgly  tumlliei] 
orders  uiidor  a  coinmoa  bond.  Wbon,  for  oxnmplot 
Uumboldt  qnoifiia  tlio  Baying  of  tLo  Swiss — "  it  is  goiiig  to 
rain  bocftaso  we  Lear  the  murmur  of  (be  torrents  naaer/*-^ 
when  lie  rstnarks  the  relation  between  ibis  nnd  an  observs- 
tioD  of  his  own,  tlint  the  cntaracts  of  tbo  Orinoco  are  hoard 
at  a  greater  distance  by  night  than  by  day — when  be  notes 
Um  osscntiul  pamlk'liHm  cxi»ling  between  tliCKO  facts  and 
the  fact  tiiat  the  unuaual  visibility  of  remote  objocts 
is  olao  an  indication  of  comiug  rnia — and  when  ho 
points  out  that  the  oommon  cnuAO  of  thcso  variations  ia  th« 
smaller  hindrance  oScrcd  to  tbo  pnssogo  of  both  light  and 
louud,  by  media  which  are  comparatively  bvmogmeons, 
either  in  temperature  or  hygrometrio  etatoj  he  helps  in 
bringing  under  one  generalization  the  phi>nomeita  of  li^'bl 
and  those  of  sound.  R'qierimeut  baring  shown  that  these 
oonforin  to  tike  laws  of  rofloction  and  refraction,  tbo  conola> 
sion  tliat  they  arc  both  produced  by  undulations  gains  pro- 
bability: there  is  an  incipient  integration  of  two  grettt  orders 
of  phenomeoA,  between  which  no  connexion  was  nuspcctcd  in 
ttmc«  ])n«t.  A  Htill  more  decided  integration  lias  been  of  lato 
taking  place  between  tho  onco  independent  cub-sciences  of 
Electricity,  Magnetism,  and  Light. 

The  process  will  manifestly  be  con-icd  mnch  farthor.  Such 
propoaitions  as  those  set  forth  in  preceding  cbaptcm,  on 
"The  Persistence  of  Force,"  "Tlia  Transformation  and 
Equivalence  of  Forces,"  "  Tlie  Direction  of  Motion,"  and 
"Tbo  Rhytlim  of  Motion,"  unite  withip  single  bonds  pho< 
Bomciia  beloii^ng  to  all  orders  of  oxistonccs.  And  if  there 
is  each  a  thing  as  that  which  wo  hero  understand  by 
Philosophy,  tbcra  must  eventually  bo  reached  a  nnivc 
intcgiiktioa. 


$  114.  Nor  do  the  industrial  and  (esthetic  Arts  lail  to 
Bupply  us  with  equally  conclusive  evidence.  Tlio  prOgreM 
irom  rudo,  &muU,  and  Bimplo  tools,  to  perfect,  complex,  and 


IBB  L»W  oir  KvOLcnos. 


825 


'  machines,  ie  a  progress  in  int«gration.  Among  what 
nro  classed  ns  tho  mochanical  powers,  the  advance  from  the 
lever  to  the  wheoUniid-axlc  U  an  adriLaco  from  n  simple 
agent  to  an  agent  made  np  of  several  ctimple  ones.  On  coin- 
paiing  the  whcel-and-axlo,  or  nnj  of  the  macliinea  nscd  in 
cwly  times  with  those  used  now,  we  sec  tliiit  in  each  of  oia* 
machines  eevcral  of  the  primitive  machines  are  nnited  into 
onOb  A  modem  nppnnitua  for  spinning  or  weaving,  for 
CLiking  stockings  or  lace,  contains  not  simply  n  k'vcr,  an  in- 
clined plane,  a  screw,  a  wLccl-aQd-oxlo,  joined  together ;  but 
several  of  each  integrated  into  one  whole.  Again,  in  early 
agea,  when  horse-power  and  man-power  were  alono  em- 
ployed, tho  motive  agent  waa  not  bonod  up  with  the  tool 
moved  ]  but  tho  two  have  now  become  in  many  cmcs  fused 
together.  The  £re>box  and  boiler  of  a  locomotive  are  com- 
bined with  the  machinery  whieh  tho  steam  works.  A  still 
more  extensive  integration  is  exhibited  is  every  factory. 
Here  we  find  a  Inrgo  number  of  complicated  machines, 
all  connected  by  driving  shafts  with  tho  sumo  stoam-cngiDe 
— all  aoited  with  it  into  one  vait  apporatDS. 

Contnst  the  moral  decorations  of  the  Egyptians  and 
Aesyrions  with  modern  historical  paintings,  and  there 
booomeft  maaifeat  a  great  advance  in  unity  of  composition— 
in  the  subordination  of  the  parU  to  the  whole.  One  of 
these  ancient  Ircscocs  is,  in  truth,  mado  up  of  a  number  ol 
pictures  that  have  little  molnal  dependence.  Tho  fievornl 
figores  of  which  each  group  consiaU,  show  very  imperfectly 
by  their  attitudes,  and  not  at  all  by  their  expressions,  the 
rvlations  in  which  they  stand  to  each  other:  the  rospoctivo 
gronpa  might  be  separated  with  hat  little  loss  of  meaning ; 
and  tho  centre  of  chief  interest,  which  should  huk  all  ports 
together,  is  often  inconspicuous,  'Jlie  samo  trait  may  be 
noted  in  the  tapestries  of  medieval  days.  Beprescnling 
perhaps  a  hunting  scene,  one  of  those  contains  men,  horses, 
dogs,  boosts,  birds,  trees,  and  flowers,  miscellaneously  dis> 
';   tho  living  objects  being  variously  occupied,  and 
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mostl;  with  no  apparont  ooiucioiisness  of  each  other's  proxt- 
mitj.  But  in  tbo  paintings  sioco  prodaccd,  (nuUy  as  dj&djt 
of  thorn  nro  in  tliia  peapect,  Uiero  ia  always  a  moro  or  Iom 
distinct  co-ordioatiDD  of  parts — an  nrran^mont  of  atli- 
tndos,  pxprcssioiis,  lightSj  and  colours,  itiich  lu  to  combine 
the  picture  into  an  organic  whole;  and  tlte  socooa  witb 
which  unity  of  effect  is  odacod  from  ^■arioty  of  ctnnponeDts, 
ifc  a  cliicf  t«at  of  merit. 

In  masic,  progressive  integration  is  displayed  in  Btill 
more  numerous  ways.  Tho  simplo  cadtmco  embracing  but 
a  few  DotCi!,  vrliicli  in  tho  chants  of  Kavagos  i»  monotonously 
ropeal^d,  bocoinoa,  among  civilized  races,  a  lou^  soncs  of 
different  musical  phrases  combined  into  one  wholo ;  and  bo 
complete  ia  the  integration,  tlut  tho  melody  counot  ba 
broken  off  in  tho  middle,  nor  shorn  of  its  final  note,  without 
giving  xvf  a  painful  sense  of  incomplctoness.  \^lica  to  tho 
nir,  a  basii,  a  t«nor,  and  an  alto  aro  added ;  and  when  to  tho 
harmony  of  different  voice-parts  there  ia  added  an  accom- 
paoimont;  wc  eco  exempliScd  iubcgrationa  of  another  (nnlcr, 
wLieh  grow  gradoally  more  elaborate.  And  tho  process  is 
carried  a  stage  higher  'when  Ihcso  complex  solos,  coucortod 
pioccM,  choruses,  and  orchestral  effects,  aro  eombiood  into 
the  vast  ensemble  of  a  musical  drama ;  of  which,  bo  it  ro> 
mcmbi-rod,  tlio  nrti.-ttio  perfection  largely  conatBta  in  tho 
iubordiuution  of  tho  particular  cffectit  to  the  total  effect. 

Once  more  the  Arts  of  literary  delineation,  nomtiro  and 
dramatic,  furnish  ns  with  parallel  i]liistr»tions.  I'he  talcs 
of  primitivu  times,  like  those  witli  which  the  storytellers  of 
the  East  still  daily  amuso  their  listeners,  are  mado  np  of 
■uccoBsive  occnrrcncc9  tliat  aro  not  only  in  themselves  on- 
natural,  but  havo  no  natural  oonnoxion :  thoy  are  but  n 
many  scparnto  adventures  put  together  wtthoot  necessary 
sequence.  But  in  a  good  modem  work  of  imagination,  the 
events  ai-o  tho  proper  products  of  tho  eharaccera  working 
under  given  conditions;  and  cannot  at  will  be  changed  ia 
their  order  or  kind,  without  injuring  or  di-slroying  th« 
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general  effect.  Further,  tlio  clutracterfi  themselves,  which 
ia  CAtly  fictions  ptny  thoir  rcspc^ctire  parts  witliout  show- 
ing huw  thoir  minds  ftro  modiflcd  by  ouu  nnoUier  or  hj 
the  evoiit«,  nro  now  preaciited  to  us  aa  held  together  bj 
complex  moral  relations,  and  as  acting  and  ro-acting  npou 
ono  another's  nuturrs. 


$  115.  Evolntton  tlion,  under  ite  pnmary  aspect,  ia  a 
chrtii!,'o  from  a  lc.«4  coherent  form  to  a  moru  coherent 
farm,  consequent  on  tho  dissipation  of  motion  and  integm- 
tioa  of  Diattcr.  This  is  the  nnirersal  process  through  which 
sensiblo  cxistonces,  individually  and  naa  whole,  p<%s8  during 
t}ie  ascending  halves  of  tlieir  histories,  lliis  proTOs  to  bo 
a  character  displayed  equally  in  thoeo  earliest  changes  which 
the  Uoiverso  at  hirgc  is  supposed  to  have  nndergono,  nod  in 
thoflo  Intent  cimtigcs  which  we  trace  in  society  and  the  pro- 
daeta  of  social  life.  And  throughout,  tho  unification  pro- 
ceeds in  several  wnys  simaltaiieoiwly. 

Aliko  during  the. evolution  of  the  Solar  Syst^im,  of  • 
planet,  of  an  organism,  of  &  nation,  thore  is  progressive 
aggregation  of  tho  entire  miLsn.  This  may  ho  shown  hy  the 
inoroMKing  dontity  of  tho  matter  already  centniued  in  it ;  or 
by  the  drawing  into  it  of  matter  that  was  before  separate} 
or  by  both.  But  in  any  enso  it  implies  a  loss  of  relative  mo- 
tion. Al  tho  same  time,  the  parts  into  which  tho  mass 
has  divided,  severalty  consolidato  in  hke  manner.  W©  seo 
this  in  that  formation  of  planets  and  eatellitca  which  has 
gone  on  along  with  tlie  concentration  of  tho  nebula  out  of 
which  the  Sohir  System  originated ;  wo  sob  it  in  the  growth 
of  separnto  organs  that  od^-anocs,  jtari  pcurtt,  with  the 
growtl)  of  each  organism  ;  wo  see  it  in  that  riito  of 
■special  industrial  centres  and  special  masses  of  popu- 
httion,  which  is  associated  with  tho  riso  of  each  society. 
Always  more  or  loss  of  local  integration  accompanir-a 
the  general  integration.  And  then,  beyoi.<l  tha 
in/?rcas«l  elosenoss  of  juxta-positiou  among  the  compo- 
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nonts  of  the  whole,  and  among  Uie  componeotA  of  eocli  part, 
tbore  is  increaaed  closenoss  of  conibinatioii  among  the 
parts,  prodaciDf^  mutual  dcpondeiice  of  tliom.  Dimly  fora- 
sbadowed  DA  tliU  muttial  dcpondence  is  in  inorgamc  exist- 
ences, both  celestial  and  terrestrial,  it  becomes  distinct  in 
organic  and  Buper-orgnnio  existences.  l-Vom  th©  lowest 
liring  forma  opnards,  tlie  degree  of  developmont  ia  marked 
by  tbo  degree  in  wliich  tbo  ecvcnil  parts  constitato  a  co- 
ojwrati^-e  asKembbige.  Tlie  adranco  from  tJiose  creature* 
which  lire  on  in  each  part  when  cat  to  pieces,  up  to  those 
creatures  wkich  cannot  lose  any  conitiderablo  part  williont 
death,  nor  noy  inconsiderable  part  without  great  constitu- 
tional disturbance,  is  an  adranco  to  croatnrcs  trlucb,  while 
Qioro  integrated  in  respect  to  titcir  solidification,  ar«  also 
tnotfl  integrated  as  consiatiiig  of  orgaus  that  live  for  and  by 
each  other,  Tho  Uko  contnuit  bctwi-vn  undovolopcd  and  de- 
veloped socioticK,  need  not  bo  shown  in  detail :  the  orer-io- 
crcasing  co-ordination  of  parts,  is  conspicaous  to  all.  And 
it  most  suffice  jnat  to  indicate  that  the  same  thing  holds  troe 
of  social  products  ;  as,  for  instaneo,  of  Science ;  which  has 
become  highly  integrated  not  only  in  the  sense  that  woh 
division  i»  mado  up  of  mntually-depeudent  propositions,  fent 
in  tho  scnso  tliat  tlio  several  divisions  nro  mutually  de- 
pendent— cannot  carry  on  their  respective  inTestigutioM 
without  aid  from  one  acothor. 


CnAPTER  XV. 
THE  LAW  OP   EVOLUTION   CONTlXUBft, 


§  116.  Cliaiigcs  great  in  tlieir  amoauts  and  vanonn  ra 
their  kinda,  ivliich  nccompany  thosa  dealt  viUi  in  the  last 
cIiApter,  luivo  Uitig  Car  boon  wholly  ignored — or,  if  tacitly 
tecognizcd,  liave  not  boen  avowedly  recognized.  Integration 
of  each  whole  bas  been  deacribed  an  taking  pUco  biqiuU 
t  Aiieonsly  witli  integration  of  each  of  tlio  piirtti  into  whicli  tliu 
whole  di rides  itself.  Bnt  how  comes  each  whole  to  divide  itaelf 
into  parts  T  This  ia  a  traiiafomuition  more  rcmarkablu  th>ia 
ibo  passage  of  tho  wholo  from  an  incoherent  to  a  cvlwrvut 
etatej  and  a  formula  which  says  nothing  about  it  omits  moro 
than  half  tho  phenomena  to  be  formolatod. 

lliis  largf^T  half  of  tho  phenomena  wo  havo  now  to  treat. 
In  this  cliapter  wo  aro  concerned  witli  those  aecondaiy  re- 
di»trihat!ous  of  matter  and  motion  that  go  on  along  with 
the  prim-try  ro-di«tributiun.  Wo  eaw  that  wliile  ia  very 
incoherent  aggregates,  secondary  re*di&tributiona  prodace 
but  oranOHOetit  rcsnlts,  in  aggregates  thikt  rcoob  and  main- 
tain a  certain  medium  state,  neither  very  incoherent  nor 
very  coherent,  resnlta  of  a  relatively  persistent  character  aro 
produced— Etructural  modifications.  And  our  next  inquiry 
must  be^WIint  is  the  universal  expression  for  those  BtrUt> 
tural  modifications  T 

AKiidy  nn  implied  answer  haa  been  given  by  tho  title — 
Compound  Evolution.  Already  in  diNtinguishiug  as  gimple 
Evolationj  that  integration  of  matter  and  dissipation  of  mo* 
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tion  wliioli  IS  unaccompanied  \>y  aecomlary  ro^liitlributionsi 
it  liaa  been  tacitly  asiiert«[l  tlutt  where  BM^tiilarjr  nsdistri- 
Iiutious  occur,  complexity  orisos.  Obvioosly  if^whilrt  tlii-ra 
hns  gono  on  a  transformation  of  the  incohorCDt  ioto  the  co> 
herent,  tJtere  liavo  gone  on  other  tmiisfonnationa,  tho  mass, 
instead  of  remainiog  uniform,  mast  bavo  beoomo  multifunit. 
Tho  proposition  i»  aa  iiU-nticsl  one.  To  eay  that  tbn 
primary  r&*distribution  ia  accompanied  by  secondary  re^»* 
tributions,  is  to  say  that  along  with  tiia  chaugi^  fnxn  a 
diffiucd  to  a  co»coiitrati-d  ittutu,  thcro  gom  on  a  change  from 
a  homogeneous  atato  to  a  hetArogeneoas  state.  Tho  oom- 
poDoat«  of  tho  tu.iB9  whilo  they  become  iutegiutfid  alio 
booomu  UilfiTniitijitcd.* 

This,  then,  is  tlie  second  aspect  under  which  wo  havo  to 
.rtndy  Evolution.  A»,  in  tJio  liutt  cliaptvr,  we  oontemphklrd 
AXJstoncoa  of  all  ordiirs  da  displaying  progroitsivc  iut«-(;ratiuD; 
so,  in  this  chapter,  wo  hare  to  contemplate  tltem  aa  tlisplay* 
jng  progressive  dilTLTenttntion. 


I 


§  117.  A  growing  variety  of  stnictare  throughout  oorj 
Sidereal  Systcnn,  is  iiDpIii.'d  by  the  contrasts  that  indicate  nn 
aggregative  prooena  throughout  it.     We  Iiare  m^ltuluj  tJiAl 
•TO  diOiised  and  irregular,   and    others    tliat    are   tipiral, 
annular,  spherical,  Ac.     Wu  havo  group*  of  stars  tho  mom- 
bent  of  which  m-o  scattered,  and  groups  concentrated  in  all  i 
degrees  down  to  closcly-paclcod  globular  closters,     "We  Iibv« 
tliofto  groups  differing  in  the  nmnbew  of  their  mombRrs,  i 
from  tho.fc  contaiuing  several  thousand  stars  to  those  con-' 

*  Tlio  tuniia  hora  nud  iniul  b«  aoJantooil  in  NlUIra  wntu*.  Sine*  I 
W*  know  uf  no  *ucb  tblny  U  »bMul«  dilfiulon  or  kliwlnta  ecnooiitntioo,  I 
Ui«  diuigo  cxn  nevoT  txt  uijllilnz  bat  a  cliuig*  (ma  ■  man  diSuMd] 
to  »  leu  iliiruiiDd  >Iat«— (rum  (ni«Uar  ovhcniiM  l«  gnMtr  eohww>«c{:[ 
•lid,  alniilarlj,  m  no  ooncnto  nijfilmce*  frntcnl  n*  witli  abMlnlaj 
tiin[>litlt7  —  M  nMliing  la  jwrffctly  utiifuna  —  m  wo  iiowher*  tied  ] 
Da«n(>lot«  liMiioeaiioitj— Uis  InniConnntinii  ii  litvrktly  klwayt  lowwill  ^ 
grMt«r  i!om|i|oxity.  or  Increaaml  niutlifnniiily,  or  turtlior  lM(«rOKao«Ujr> 
TUi  qiulifloUun  tbn  ru'Ur  uidit  ItabllUAtly  bear  In  wind. 
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*~'~\g  bat  two.  Among  utdividnal  slare  thoTo  ape  great 
contrustfij  real  ns  woU  u  apparent,  or  eiscj  nnJ  from  their 
imliko  coloura,  aa  vnU  oa  from  their  unliko  spectra, 
oamcroiis  contrasts  among  tlicir  phyeiuil  states  aro  infcr- 
nbto,  lioj-ond  wbich  Letcrogeneitie«  in  dolttil  there  nro 
gcucral  hotcrogcncities.  Nobulte  are  abundtmt  in  some 
ivgious  of  tlio  hcavoiis,  while  in  ollicrs  thora  arc  only  stars. 
Uurc  the  celestial  i<pnceeare  almost  Toid  of  objects;  and  Uicro 
vo  soo  dense  aggregations,  nebular  and  stclbr  toge^r. 

^0  matter  of  our  Solar  Systc:n  during  its  concentration 
ha3  bccomo  more  multifortn,  Tko  aggregating  gaseous 
spheroid,  dissipatiug  it«  motion,  acquiring  mora  marked  un< 
likenesses  of  deni^ity  and  temjientturu  bttwecn  interior  and 
cjcterior,  and  leaving  behind  from  tjjne  to  time  annular  por- 
tions of  ita  mas9,  nndonvontdiflorentialions  that  increaaed  in 
number  and  degree,  untd  there  was  evolved  llio  oxistang  oi^ 
ganized  group  of  Riin,  pUiiet.-*,  and  satellites.  TIio  hetero- 
geneity of  litis  i^varionaljrdisi^yed.  There  are  the  immense 
contrasts  bclwoea  tbo  sua  nod  the  pUnot^i  in  balk  tuid  ia 
H'cight ;  OS  well  a«  the  subordiniito  contra.it«  of  like  kind 
between  one  planet  and  another,  and  between  tho  planeta 
and  their  satellites.  There  is  tho  further  coiitmst  belwoen 
the  Sim  and  tho  phtncts  iu  respect  of  leinjwrat  uro ;  and  there  ia 
reaaon  to  suppose  that  tho  planets  and  satellites  differ  fi-om 
<mo  anotltuT  ia  tlieir  proper  heats,  ns  woU  as  ia  tho  hoats  whieh 
they  roccive  from  the  sun.  Hearing  in  mind  that  they  also 
differ  in  tho  inclinatiooa  of  their  orbits,  the  inelioations  of 
their  axes,  in  their  epctcjlio  gravities  and  in  their  physical 
constitutions,  wo  see  bow  decided  is  the  complexity  wrought 
in  tho  Solar  System  by  those  secondary  re-distributiuiM  tliiit 

,vo  oocompuuied  tho  primary  re-diatiibution. 


{  118.  Poflsing  from  this  hypothetical  iUustmtton,  which 
mxtni  bo  taken  for  wluit  it  in  worth,  without  prejudice  to  the 
general  argument,  let  us  descend  to  on  order  of  OTidenoa 
open  to  objection. 
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It  is  aow  goDorally  agrocd  among  gcolofpsU  Uiat  tbe  Earth 
was  ODco  a  mass  of  molliMi  matt«r ;  and  that  its  inner  ports 
arc  Rtill  llaid  and  incandescent.    Originaltj,  tlifiB,  it  was 
comparalircly  homogeneous  in  eonsistcnoe ;  and,  bccanso  of 
tlio  circulation  that  takes  place  in  bcated  fluids,  must  Ii*t« 
been  oonipai«tiv«ly  faomogcnoous  in  temporaturo.    It  msati 
too,  bare  been  sorroandcd  by  an  atJnoctplu^ro  consUtiog 
partly  of  tbo  elements  of  atr  and  water,  and  partly  of  tlioso 
varioos  other  vletnonta  wliicb  assnmo  gaeooa«  fonn»  ul  liigli 
temporatnrcs.    That  cooling  by  radiation  wliiclt,  tlioiigli  uri- 
ginalljr  far  more  rapid  than  now,  necessarily  rccpjircd  an  im- 
menas  titno  to  prcxlace  decided  diango,  mast  nt  Ivngtii 
hskva  resulted  in  diQen>ntiating  tbo  portion  most  able  to  port 
with  it«  heat;  namely,  tbo  surface.     A forlber cooling,  load- 
ing to  deposition  of  all  aolidifiablo  elements  contained  in  the 
atmosphere,  and  finally  to  -procipitation  of  tbo  water  and 
separation  of  it  from  tbo  atr,  must  thus  barocaoscd  a  second 
marked  dilTercntiution ;  and  a«  tho  oondflcsnlion  must  haro 
commenced  on  tlio  coolest  parts  of  the  BurbcQ — namely, 
about  (he  poles — there  mnst  so  have  resulted  tbe  fimt  goo- 
gi^hioal  distinctions. 

To  these  illtiAlmtioDs  of  growiog  hoterogcucity,  which, 
Uiougli  deduced  from  tho  known  laws  of  matter,  may  bo  re- 
garded aa  liyputbotical,  Geology  adds  an  cztca^iro  serioi 
that  hare  been  inductively  established.  The  Earth's  etnto> 
turo  liAK  been  ago  afler  ago  further  involved  by  tbo  mulli* 
{dioation  of  Ute  strnta  which  form  its  cmtt ;  nnd  it  has  been 
age  after  ago  further  involved  by  the  increasing  oomposU 
tiOD  of  tbcse  slnita,  tho  more  recent  of  which,  Jormml 
from  tbo  detritus  uf  tbo  more  oiicivtit,  are  nuiny  of  then 
rendered  highly  complex  by  tho  mixtnrca  of  materials  they 
contain.  This  heterogeneity  has  bi'cin  vastly  in- 

eroascd  by  the  action  of  the  Earth's  still  molten  nudooa 
on  its  envelope;  wbenoa  havo  resulted  nut  only  a  great 
nrioty  of  iguuonH  rocks,  but  tho  tiltiog  up  of  sodi- 
nentuy  atnta  at  all  angles,  the  formation  of  faults  and 


nivtullie  veins,  tlio  production  of  cndU'SS  dislocations  aud  ir* 
rcgiilnriti^B.  '^gaiui  g(^o]ogist«  tcacb  us  tltnt  llio 

Earth's  eutIbcc  has  bctn  growing  more  varied  inelovntion— 
llint  tlic  most  nuciciit  mouutiiiti  f^-KlcDiii  oro  tho  emallvetj 
and  the  Andes  und  Himalaj-aa  the  most  uiodcm;  whil^,  iii 
all  prohability,  tlii-rc  haro  hci-n  corrcGponding  changOB  in 
iLo  bed  of  tho  ocean.  As  a  consequrnce  of  this  oewiet«8S 
inDltiplication  of  ditTi-rcncoH,  wo  now  6nd  that  no  couBidor- 
able  portion  of  iho  Kartli'a  exposed  surface,  iit  liko  mijr  otlior 
portion,  cither  in  contour,  in  geologic  structure,  or  in 
ohomical  composition ;  and  tlutt,  in  most  pcirt«,  the  surfoco 
changes  from  mile  to  mile  in  all  these  characteristics. 

Ihero  luus  been  sinioltanLouHly  going  on  a  gradual  dif> 
f«tentiution  of  climates.  A«  fast  as  tho  fxirtb  cooled  and 
its  crust  solidified,  incqaaliticB  of  temperature  arose  be> 
twcou  thoEO  purt«  of  its  surface  inotit  exposed  to  tho  cud 
and  those  less  exposed;  and  thus  in  time  there  came  to 
Lo  tho  marked  contrasts  hctwuiu  rogions  of  pcrpi.-lual  ico 
and  snow,  regions  nhiTC  winter  and  summer  altcruatcly 
reign  for  periods  varying  according  to  the  latitude,  aud 
regions  whoro  su tumor  fullows  ku minor  with  ucarccly 
BU  appreciablo  vorirktiun.  Meauwhilc,  eleraliong 

and  subsidencea,  recurring  here  and  there  over  tho  Earth'i 
crust,  binding  as  Ihi-y  bavu  <1ono  to  produco  irn^• 
gulur  fliittribution  uf  luud  aud  sea,  havo  entailed  rnrious 
raodiGcaticHoa  of  cllmato  beyond  those  dcpondcnton  latitude; 
while  a  yet  furtluT  NiTiva  uf  such  modificiitioiM  hm  hfva 
pmducetl  by  increasing  dilTen^nces  uf  height  in  the  lands, 
which  have  in  sundry  pUcM  brought  arctic,  t<-n)purnt«, 
and  tropical  climiteii  to  within  a  few  miles  of  one  another. 
Tho  general  n^ultj  of  tk>so  changes  are,  that  every 
extensive  region  luis  it«  own  inctcorologtc  conditions,  and 
tliatcrury  locality  in  eaeh  region  diSors  more  or  less  from 
others  in  those  conditions :  us  iu  ita  stnicturvj  its  contour, 
ha  soil. 

Tbofl,   between  onr  existing  Earth,  tlio  phenomena  of 
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nlum  wiod  cnufc  soltbor  gongmpltcra,  goologU^,  mioerft' 
logieta  nor  metcorologista  liavo  yet  caurocmUid,  and  the 
moltoD  globo  out  of  wliieli  it  vitts  cvolvi^d,  thu  oontnst  ta 
beterogencity  i»  tfxt&alf^Dtly  iitriking. 

^  1 19.  Tho  cloarcat,  most  ntmierous,  au'1  most  variod  i^ 
lustiations  of  the  ndntRrc  in  iniiUifunnity  Uiat  accotopatuv* 
tho  advtmco  in  integmtion,  aro  fiiriiiabcd  by  living  orgnnic 
bodicD.  DisUnguiidti-d  nswo  found  thL-so  to  lin  by  tbc  groal 
.  quantity  of  their  containod  motion,  they  exhibit  in  un  ex- 
trene  dogrco  tho  secondary  nsdistribnttons  which  contaiaed 
motion  dcilitatca.  Tho  history  of  every  plant  and  every 
animal,  while  it  in  a  hixtory  of  iDcrciwing  bulk,  is  also  a 
history  of  simiiltattoously-iucrcoRiug  diflerenoee  nmong  thu 
parts.    This  trausfonnntion  has  soroml  ospecU. 

Tho  chomica)  composition  which  is  aliaost  uniform  through' 
oat  Uio  Gtibstunce  of  a  gorm,  vegetal  or  aninml,  grudu&Uy 
ceases  to  l>o  tiniform.  The  eoveial  conipoiiDdi<,  nitroganoaa 
and  non-nitrogenou!*,  which  wcro  homogeneously  nixed, 
BCgrcgato  by  degrees,  become  diversely  proportioned  is 
divorsb  pUcm,  and  produce  new  compounds  by  tmnsfurmft* 
tion  or  modification.  Id  pknts  the  albuminous 

and  ftmyliiccoos  matters  which  form  tho  subslitneo  of  tho 
embryo,  givo  origin  horo  to  a  preponderance  of  chlon<phyU 
and  there  to  a  propondemnce  of  ceIiulo»e.  Over  the  parts 
that  an)  becoming  tcaf-suriaces,  certain  of  the  natoruds  aru 
metamorphoacd  into  wax.  In  this  plueo  starch  pawofl  into 
ooo  of  its  isomeric  equivalents,  tttigur ;  and  in  thai  phicii 
into  anollbcr  of  its  isomeric  cquivah-nU,  gum.  By  Mcondary 
change  BOiuoof  the  celliiloHO  is  modiGud  into  wood;  while 
aomo  of  it  is  modific<l  into  the  allied  siibatance  which,  in 
largo  mosses,  wo  distingnish  as  oerk.  And  tho  more  nuinvrw 
ous  oomponnds  thus  gradually  arising,  iuitiau>  further  un- 
likenesses  by  mingling  in  unlike  ratios.  An  animal- 

orum,  (he  compouLDta  of  which  ore  at  first  evenly  dill'tt<>i,-<l 
wnong  one  anothvr,  cliemicully  traDsformtt  il^elf  ia  likfl 
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manner.  Its  protein,  its  fate,  its  Enlta,  bccomo  dissimilarly 
proportioned  ia  difllTent  locoliticii ;  and  muUiplicAtion  of 
isameric  forma  leads  to  furttior  niixtnros  and  combiuntiona 
that  constitato  many  minor  distinctions  of  ports,  Uera  a 
mass  darko&ing  hy  nccnmuktiDn  of  hcmatine,  prc«cntly  dJs- 
RC)lv(^a  into  blood.  Tlicre  tatty  and  albnmiuons  iuatt<>rs 
uniting,  compoao  ncrvo-tissuo.  At  tliis  Bpot  the  nitrogenous 
subgtonco  takes  on  tlio  chiu«ct«r  of  cartilage ;  ftnd  at  that, 
calcareous  salts,  gatliering  together  in  the  cartilage,  lay  Iho 
foundation  of  bone.  All  these  chemical  differentiations 
slowly  and  insensibly  bccomo  more  ronrkod  and  more  mul- 
tiplit'il. 

Simultaneously  then)  btI^iq  controsta  of  minuto  atruc- 
tnre.  Distinct  tUsues  take  the  place  of  matter  that 
lind  previously  no  recognizable  nidikenoMes  of  partx ;  and 
each  of  the  tissnes  firat  produced  undergoes  secoudaTy 
modifications,  causing  sub'Specica  of  tissues.  I'he 

granular  protoplasm  of  tho  vegetal  germ,  equally  with  that 
wliich  forma  the  unfolding  point  of  every  shoot,  gives  origin 
to  cells  that  ore  nt  first  alike.  Some  of  those,  as  they  grow, 
flatten  and  unite  by  their  edges  to  form  the  outer  layer. 
Othc»«  elongate  greatly,  and  at  tlio  same  time  join  together 
in  buudles  to  Iny  tlio  foundation  of  woody-fibre.  Bcforo 
Uiey  begin  to  elongate,  certain  of  these  cells  show  a  break* 
i(ig-np  of  tho  lining  deposit,  which,  during  elongation, 
bocomea  a  spiral  thread,  or  a  reticulated  framework,  or  a 
Ht-nos  of  riug» ;  and  by  tho  longitudinal  union  of  cells  so 
lined,  vesscb  aro  formed.  Meanwhile  each  of  these  dif- 
firentiatcd  tissues  is  re-differ  en  I  la  ted  :  iuHtanco  that  which 
constitutes  the  essential  part  of  tho  leaf,  the  nppor 
stnttam  of  which  is  composed  of  cldorophyll-cclls  that 
remain  closely  pocked,  while  tho  lower  stratum  becomes 
epengy.  Of  tbe  same  goncrsl  chameter  nro  Uio 

tninKformations  nndcrgono  by  tlie  fertilised  ovum,  which,  at 
first  a  cluster  of  simitar  celU  quickly  reaches  a  stage  in 
which  thoseeelU  have  become  dissimilar.  More  frequently  nu 
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ourniig  6ssioa  of  the  siipcrficiul  colla,  a  rosolting  smoOer 
eise  of  Uiom,  and  sabsoquoat  noioa  of  llwm  into  an  oat«r 
kyor,  coufilituto  tbo  first  difTonMitialioii;  nn<]  Ibo  mid< 
area  of  tlila  l^yer  is  rendered  aulike  th«  rest  hy  still  mo; 
•ctiro  processes  of  like  kind.  3y  sucli  modifimtions  a' 
modificaUonjt,  too  niultitiidiaotut  to  ciiuinemlfl  bcro, 
tbo  claaaca  and  sub-cbs^cs  of  tissues  wlitcli,  varioiuiljr  in- 
volved ono  with  anotberj  composo  organs, 

Equally  cooformitig  to  tlio  law  nru  tbo  cbangos  of  gone 
Blupe  uud  of  tbe  shiipcs  of  organs.  All  genua  are  at  li. 
epbores  and  alt  organs  are  at  first  buds  or  mere  roiui 
lamps.  From  tliis  primordial  untfurnittf  and  ftimplicit^,' 
there  takes  place  divergence,  both  of  tlio  wholes  and  tlio 
leading  parts,  towards  inultifunnity  of  cootour  and  towards 
complexity  of  contour.  Cut  away  the  coiupnctly* 

foldod  young  Icavea  tliat  terminatd  ever^  shoot,  and  tha 
navlens  is  found  to  bo  a  ccntxal  knob  bearing  Iat«ntl  knobi 
ono  of  which  may  grow  into  cillivr  a  leaf,  a  eeivd,  a  poto),' 
a  atomcn,  a  carpel :  all  tliese  evcntually-onhke  partx  being  at' 
tirst  alike.  The  sboota  thcmsolvcs  also  depart  from 
primitirODnityof  form;  and  while  each  branch  becomes  mora 
or  less  diiTercnt  from  the  rest,  Uio  whole  exposed  jurt  of  the 
plant  becomes  diScnmt  &om  the  imbedded  part.  60, 

too,  is  it  with  the  organs  of  animals.  One  of  tlio  ArUattata, 
tor  ioBtaDcc,  has  limbs  that  aro  originally  iudi:itingniKh&blo 
from  ono  another — composo  a  homogoneoua  sorica ;  bnt  b; 
continuous  divergences  llicro  arise  among  them  untiknosaeAJ 
of  size  and  form,  such  as  wo  see  in  tho  crab  mid  the  lobster. 
Vertebrate  creatures  equally  exemplify  this  tratb. 
wings  and  logs  of  a  bird  are  of  eimikr  shapes  when 
badont  from  the  eidca  of  the  cmbvyo. 

Tbaq  in  erery  plant  and    auinial,   oonsptcoous   aoooa 
dary  ro-dUtributions  acoompiany  the  primary  ro-distriba* 
tion.     A   ilrst    diSbrouco  between  two  parte ;    in    cac 
of  thcM  parts  other  diOeroncea  tkat  presently  beoomo 
market]  as  tha  ilrat ;  and  a  like  multiplication  of  differem 
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in  geometrical  progression,  nntil  Uicre  is  r^achod  tkat  com- 
plex combinntion  constitiiting  llio  ndutt.  This  is  the  kistor; 
of  alt  liring  things  wliatovor.  Pursuing  nn  idea  wliicfa 
Jlarvoy  set  utioat,  it  Laa  been  shown  by  Wolff  and  Voa  Bucr, 
tliat  during  its  evolution  cacli  organism  pcisitos  from  a  atatd 
jf  homogeneity  to  a  etalo  of  heterogeneity.  i'oT  s  gcno- 
mtioa  this  tnitli  has  bocn  scocptod  by  biolo^^ts.* 


P^ 


5  120.  'Whoa  we  pass  from  indiTidnal  forma  of  lifo  to  lifo 
lu  gcm^ral,  and  u»k  whctJiiT  tho  samo  law  in  scon  in  Old 
eiumnble  oi  its  mnnifostalions — wheUier  mo ilcro  plants  and 

imalsbavu  moro  ItctorogoDooasstnicturoe  tbanaociL-nt  ooov, 


It  wu  in  IS33  tliat  I  b«aune  noquaiotcd  <rith  Von  Bser*«  aproniou  ot 
tku  gBDcnl  priaoipls.  Tlio  uiiivprjnliljr  o[  bw  hod  cvor  Iioon  with  mo  » 
poituliite,  arrying  with  it  .1  cotrcUtivo  boliuf.  tieit  if  not  avowod,  in  unity 
of  tnothixl  thmugbout  Katurn.  TliU  RUtfunciit  tlint  every  pUut  aa-l 
uiimal,  origiiKkUy  liomi)g«iieoiu  become*  gnwlasDy  bctcrogonraai.  *et  up  k 
|>t<A:ic«  ul  Go-onllnatioii  unotig  accumuUtcil  tbougbU  tluC  went  pravioiuly 
Buofiguiiinl,  OT  but  jiarlially  orpiniml.  It  U  tiuc  that  id  Sodal  Slatiet 
(Put IV.,  IJ  12— IGj,  written  licforo  ncetbg  with  Vou  Uaor**  formtila, 
Uio  davtlopmeat  o[  ui  inilirLiluul  orsaDum  aiul  tb«  dovFlopaiant  el  tlio 
•odal  or{;>num,  ftni  doscribal  lui  alike  aouaiiitiiig  iii  ailviuiou  froni  timplldty 
to  complexity,  uul  from  imtcpi^nilont  lillu  purta  to  mutuntly-ilvpsiulisit 
natLks  parta — >  parelloUnu  iinpli«<l  by  MiloalUwanlii' (I'lclrinu  ol  "tho 
phytkJt^od  diviiioa  of  labour.''  But  though  admitting  o<  oxtsmdon  to 
«lhir  Mipcv-orgaaie  phenorneno,  tiiii  tUtsruciit  oai  tuo  ipodftl  lo  uluiit  ot 
vitonaion  to  iaoi^ginia  phenoiiiona.  I'he  gntX  ai\\  ronilerMl  l>y  Von  Ikcr's 
fominls  troM  from  Ita  higher  genorality;  linco,  only  nben  orRuiio  tnna- 
fbrmxtiou  had  lM«n  expnitMij  ia  thu  moct  gunorsl  tcrmi,  wn*  tho  woy 
opeuwl  for  Meiag  irhxt  tb*y  bad  is  eonuDon  witii  tuorguic  truuilormiktioaa. 
Tho  coDvietion  tlul  tlil*  pniccM  ot  «hMign  gono  Ihrongh  by  each  cvolriug 
orgBnlMn,  id  •  prooost  gouv  through  by  all  thiuj^a,  (onnd  ita  llr«t  cohotvnt 
•iattinant  in  an  tnuiy  i<ii  "  Praprvaa :  ita  I^aw  nnJ  Oiuaa ;"  which  1  pab- 
llahodfai  tha  WiMminitv  iUi'Uie  fur  April,  laTiT— an  may  with  thu  (Irrt 
tialf  of  whiol)  Ihia  ehajitw  cnincliloa  tu  aubttancc,  anil  partly  in  lurm. 
In  tbat  MMJV  hownvor,  >a  alio  in  tho  lintt  edition  ot  tbia  work,  t 
IM  into  tho  orror  of  auppoalng  that  tlio  truafarmiition  ot  tho  hoeoo- 
gtaamu  into  tha  hal«Kix«Daoiia  conalitutc*  Evolution  ;  whcrou,  aa  wo 
kavo  aean,  it  oniMtltDtca  tho  accondary  re-diatribution  accompanying 
Uia  primary  reiliitriliation  ia  that  Evolution  which  wo  lUitinjptiih  u  oum 
pound— or  i«Ihcr,  ai  wo  ahaU  piCMntly  aco,  it  oaMlilatca  the  nwnt  ia«- 
B^ouona  part  of  thia  Mixiiidary  re-diitribution. 


and  wbollier  tbo  Earth's  present  Flora  and  FauDa  are  more 
boterogcncous  than  tbo  Florn  and  Faunu  of  thv  post,— vo  find 
tlio  endenco  bo  fragrocDtary,  that  every  conclusion  is  o]>cn  to 
dispute.  Two-thirds  oC  tho  £arth*s  Eurfoce  bcio^  coTered 
l>jr  water ;  a  groat  part  of  tho  expoacd  Uind  Wing  inscoMsiblo 
to,  or  tuitmvcilod  by,  the  geologist ;  tho  greater  part  of  the 
ruinaiiidLT  buving  boen  scarcely  more  tbaa  glaac«d  at ;  and 
even  tbo  most  familiar  portioos,  as  England,  ba\-ing  boon  ki 
impcrftxtly  explored,  that  n  now  aeries  of  strata  boa  booa. 
added  witliin  these  few  yeiir*, — it  it  iniinifeittly  impoesiblo  for 
wi  to  say  with  any  certainty  what  creatures  have,  and  what 
biivc  not,  existed  at  any  particular  period.  Considering  the 
periflbaUo  nature  of  nmny  of  the  lower  organic  formit,  the 
inetamuqihonis  of  many  sedimentary  strata,  and  the  gaps  thai 
occur  among  the  rest,  wo  aball  sc«  further  reoaon  for  distnut- 
iiig  our  dv<)uctions.  On  tbo  one  hand,  tho  repeated  discovery 
of  Tvrtvbrate  remains  in  strata  previously  euppoeed  to  contain 
none,— of  reptiles  where  only  Call  were  thought  to  exiat, — of 
mammalB  wbero  it  was  believed  there  were  no  ctvatureti  higlicr 
tlian  reptiles ;  renders  it  daily  more  manifest  hew  smallist 
value  of  nogatiTO  evidence.  On  the  oUicr  bond,  tho  worthIcs»- 
DCBs  of  tho  assomption  that  wo  have  discovered  the  uirliuut, 
or  an}'thing  like  tho  earliest,  organic  remains,  is  becoming 
equally  dear.  Tha*.  I  lio  oUlcst  known  aqueous  formations  ha' 
been  greatly  changed  by  ignooua  action,  and  that  still  oldce! 
ones  have  bc«u  totally  transformed  by  it,  is  becoming  undem< 
able.  And  the  fact  Uiat  Nodimonlar^-  etnitu  earlier  than  an, 
we  know,  hare  been  melted  up,  being  admitted,  it  must 
be  admitted  tliat  we  cannot  say  how  far  back  in  time  i. 
deetraction  of  sedimentary  strata  has  been  going  on.  Tfausi 
is  monifost  that  the  tillo  Pakeotoic,  as  appliod  to  the  earlb 
knon-n  fossiliferous  strata,  involves  a  pcUWo  prinapii  /  nni) 
that,  for  aught  we  know  to  the  contrary,  only  tlie  tost  few 
chapten  of  the  Earth's  biological  history  iimy  havo  come  down 
to  UM. 

All  infetvncea  drawn  from  soch  scattered  Ikols  aa  wo  fiodi 


I 
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miut  thus  be  cxtrcinul;  quostionable.  If,  looking;  *t  tb« 
gcnord  aspect  of  evidence^  a  progressionist  srguofl  that  the 
caifiiest  known  Tcrtobnttc  nunuins  (urc  those  of  I'Ubos,  wfaicb 
ore  tlto  most  bomogcncoos  of  the  wrtcbrata ;  that  Itfiplilc§. 
which  nro  more  het«rogon«oiu,  arc  lutcr  ;  mid  that  lutcr  etUI. 
Mini  more  ketorogcncoud  still,  itro  ManmmU  iltkL  Ilirdx ;  it  muy 
he  replied  that  the  Puhuoxoiu  drpoKtt^,  not  hniug  cetuary  dv- 
pmits,  aro  not  liki,Iy  to  coutuin  the  remains  of  tcn\«triid  to^ 
t4'brnlo,  which  may  nevertheless  have  existed  at  4hat  era. 
I'he  same  answer  may  ho  made  to  the  argamont  that  the 
rcrtobnito  fauna  of  tlio  I'alicoKoio  pci^ud,  consisting  m  fur  as 
wu  know,  entirely  of  Fishes,  was  leas  hcterogeQeoua  than  the 
modem  rerttibrate  fauna,  which  includcit  Itoptilcs,  Birds  and 
Jfammals,  of  multitodinous  genera ;  or  the  uniformitariun 
may  oout<.'n<l  witli  great  show  of  truth,  that  this  appearance 
of  higher  and  more  varied  forms  in  bttcr  gcolo)>ic  eras,  was 
duo  to  prognwiivc  immigration— that  a  continent  nluwly 
upheaved  from  the  ocean  at  a  point  remote  from  pre-exiating 
continents,  wotdd  necessarily  bo  ptx>plixl  from  them  in  a  suc- 
cOMton  liko  that  which  our  strata  dijii>l»y.  At  the 

some  time  the  counter- a  rgumcnla  may  be  provi.'d  equally  in- 
concliuave.  A\1ien,  to  show  that  there  cannot  havo  boon  a  con- 
tinuous evolution  of  the  more  homogeneous  organic  fomw 
into  tlio  mere  lictemgeneous  ones,  Iho  unifunniturion  points 
to  the  breaks  that  occur  in  the  sucocosion  of  these  forms ;  tlicro 
is  the  sufficit-iit  answor  that  cnrrent  geological  changes  iJiow 
<M  why  such  bmtks  must  occur,  and  why,  by  subaidcnoea  and 
elci  ationa  of  largo  area,  tliore  must  bo  produced  such  marked 
breaks  as  those  vhleh  divide  tlie  three  great  geologic  qmchs. 
Or  again,  if  the  op]»>iient  of  the  development  hypothoeis  ctt«a 
tho  fiicts  Btt  forth  by  I'n)re«3(ir  Huxley  in  hiH  lecture  on 
"  Persistent  Tjtk«"— if  he  points  out  that  "of  some  two 
hundred  known  ordcra  of  pbnta,  not  ono  iscxclasively  fossil," 
whilo  "  among  animals,  there  ia.  not  a  (inglu  totally  extinct 
clafls ;  and  of  tlio  orders,  at  the  outside  not  more  than  Mven 
|>ercont.  are  Doreprcscuted  in  the  existing  creation" — if  ho 
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oTgaa  Uiat  among  those  some  have  continuod  from 
Silurian  epoch  to  our  on-n  day  with  scarroly^  any  change — 
and  if  ho  infvnt  lliut  then;  is  evidently  n  mudi  greater  nvcntge 
Tceoiiiblanco  bi^twenn  the  living  forms  of  the  post  and  those  of 
the  present,  fhAD  consisU  n-ith  this  hypothcwifl ;  tliere  is  still 
B  Bfttisfuctory  reply,  on  which  in  fact  Prof.  Hnxloy  iusista ; 
namely,  that  wo  huvo  evidence  of  a  "  prc-goologio  cm ' 
oitknowii  dnration.  And  indeed,  when  tt  is  rememl 
that  the  enormous  Bubeideiicci  of  the  Silurian  period 
the  Earth's  crust  to  hare  boeu  approximately  as  thick  then  oi' 
it  is  now — when  >t  is  concludcil  that  the  timo  tiikon  to  form 
90  tl'.ick  a  eru-it,  muiit  have  been  immcnBO  aa  company]  wit 
tho  Uma  which  ha«  since  elapsed — whon  it  is  assumed,  as  i) 
mu*t  bo,  tluil  during  this  comparatively  immonso  time 
geologic  and  biologio  changes  went  on  at  their  uauul  rat<>f;] 
it  bocomca  manifest,  not  only  that  Um  pciliooatoLogicol ' 
records  which  wo  Und,  do  not  negative  the  tiueorj  of 
evolution,  but  that  they  are  such  as  might  rationally 
looked  for. 

Sforeovcr,  it  must  not  ho  forgotten  that  tliough  the  ov 
snlHoRi  ni.iither  for  proof  nor  disproof,  yet  aomo  of  il« 
conspicuous  facta  support  tho  belief,  that  the  more  lieterogo** 
nootis  organisms  und  groups  of  organising,  have  boon  evolved 
from  the  le«t  heterogeneous  oiiw.  Tho  average  community 
of  type  butwoi'i)  tho  faMils  of  a'\jnoeiit  strata,  and  still  more 
iLo  community  that  is  fouud  between  tho  lati^'^t  tertiary 
fosiuLi  and  creatura  now  cxLiling,  is  one  of  thc«o  fAd^.  Th« 
diaoovery  in  some  modern  deposits  of  such  forms  as  the 
Pldseotlterium  and  Anaptotherium,  which,  if  we  may  rely  on 
Prof.  Owen,  had  a  type  of  structure  intcrmwliute  between 
aome  of  the  tjixw  now  exLiting,  is  another  of  these  facts.  And 
the  oomparalively  recent  appearance  of  Man,  is  a  third  fact  • 
this  bind,  which  po«sc«K«  still  gientor  aignincancc.  llenci 
we  may  any,  tliat  though  aur  knowledge  of  past  life  ujxni  tbi 
Earlh,  is  too  scanty  to  justify  us  in  asserting  on  ovolutiin 
the  siinplv  into  the  ooinplex,  cither  in  individual  forms  or 
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the  ftggrpguto  of  forms ;  yet  the  knowledge  W6  have,  Dot  only 
consists  with  tho  belief  that  tbere  lui«  been  sach  an  erolutioDi 
l)ut  raUiur  Rupports  it  ihua  otherwise 

i  121, Whether  »u  advnnco  from  the  homogeneous  to  thf 
h»(cn>giMir»uN  i.i  or  Li  not  diHplaycd  iu  the  biological  history 
of  the  globo,  it  is  clearly  enough  disjilayed  ia  the  progress  of 
lliu  lutCBt  and  most  heterogeneous  creature — Man.  It  is  oUke 
true  lliut,  during  tliu  period  in  which  the  Ijirth  bos  been 
ponpli-d,  the  human  orgiuiisin  has  grown  more  hetcrogencoua 
among  Iho  civilixed  divittions  of  tho  spooioB ;  and  that  Uio 
spceieK,  tut  n  whole,  has  been  modo  more  heterogeneous  by 
th«  multiplication  of  races  and  iho  differcntjutioii  of  theeo 
racea  from  eoeh  other.  In  proof  of  tlie  fimt  of  tJicvo 

positions,  wo  may  cite  the  fact  that,  in  the  relative  dexTlop* 
ment  of  tho  limbs,  the  civili»?d  man  dqmrts  more  widely 
from  tho  general  tyjic  of  the  placental  munmalia,  than  do  tho 
Kiwer  human  races.  Though  often  possessing  well-developed 
body  and  arms,  the  Papuan  lins  extremely  small  legs :  thus 
reminding  us  of  tho  quudniniana,  in  which  tlierc  is  no  great 
cuntiMt  in  size  between  tlie  hind  and  fore  limbs.  Dut  tn  tho 
Bunipean,  tbo  greater  length  and  masnivencm  of  tho  leg«  bos 
booomo  very  marked — the  fore  and  bind  limbs  are  relatively 
more  heterogeneous.  Again,  tho  greater  ratio  which  the 
cranial  hone«  bear  to  tho  Ctcial  bonc«,  UIuHtrutes  the  same 
truth.  Among  the  vertebrata  in  genera),  evolution  ia  marked 
by  an  increasing  hctcrogen«^  ia  tho  vertebral  column,  and 
innrc  c.ipeciidly  iu  tlio  oegmcnta  constituting  thi;  »kull :  tho 
higher  forma  being  distinguished  by  the  relatively  larger  sixc 
of  tho  bones  which  cover  the  brain,  and  tho  relatively  smaller 
nxo  of  Uiu«o  whicli  fonn  the  jaws,  &o.  Now,  this  ehoraetor- 
LHtic,  which  is  stronger  in  Itlan  than  in  any  other  creature,  is 
stronger  in  tho  European  than  in  tho  sarage,  AfoTeover, 
judging  from  the  gretitor  extent  and  variety  of  faculty  bo  ex- 
hibits, we  may  infer  that  the  civilized  man  has  also  a  more 
complex  or  heterogeneous  nervous  sj-steiu  than  tho  uncivil- 
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izcd  miui ;  nnd  indcod  Uio  fact  is  ia  jmi  yisiUU  in  tbe  ta* 
crcosod  ratio  vi-liicli  bis  ccrobmm  bears  U>  the  subjaccDl 
ganglia.  If  furtber  elucidation  bo  ncudcd,  wc  may  find  it  in 
erory  iiunerj'.  Tlio  infant  Kuro]K>un  ha«  eundiy  marked 
ptiinLi  »f  n^cniblancc  to  Ute  tower  huiiiaii  races ;  as  in  tbe 
Halnees  of  the  siso  of  the  nose,  tbe  depression  of  ita  bridge,  the 
dircTgcnoooDd  fonrurd  oiwniag  of  tb«  Do«lriU,  Uio  fona  of 
llic  lijia,  the  abacuce  of  a  froutol  sinus,  tbe  widtb  between  1]io 
eyes,  tbe  uuaUncsa  of  the  legs.  Kow,  as  the  developmental 
proceiB  by  which  tbeso  liait*  arc  turned  into  tboeo  of  tlie 
adidt  European,  is  a  coiitiiuiulion  of  thut  change  from  tlio 
bi>niogcius>iut  to  the  beleiageiicous  displayed  dtu-ing  the  pn> 
vidua  evolution  of  the  embryo,  which  every  physiologist  v^ 
admit ;  it  follows  that  tlio  piknillcl  dcvcli^nnental  proccw  by 
which  ibo  like  tniitA  of  the  burburous  nioM  lutre  bc«n  turned 
into  thoae  of  the  cirilizcd  races,  has  also  been  a  coutinu:ilioa 
of  the  ohnnge  from  tbo  homogeneous  to  tbo  heterogenfr- 
ous.  The  truth  of  the  second  poeitioa — that  MankimU 

as  a  whole,  have  become  more  hetorogonooua — isio  obriouau 
Bcaroely  to  nuxl  iUustration.  Krcry  work  on  EtJmology,  by 
its  divlsioua  and  subdivisions  of  races,  bears  testimony  to  it. 
Even  were  w«  to  admit  tlie  hypothesis  that  Mankind  origiu*, 
aled  from  several  sopamto  stocks,  it  would  still  remain  t^| 
that  as,  from  each  of  these  stocks,  there  have  sprung  ma^ 
now  widely  different  tribes,  which  am  proved  by  philological 
crideiiro  to  ba\-o  had  u  common  origin,  the  race  as  a  whobi 
IS  far  less  homogoocoua  tliaii  it  oiico  wits.  Add  to  which, 
that  wo  har^  in  tJie  Anglo-Amerii.'aiis,  uii  vxatniJe  of  a  atm 
variety  urisbg  witlun  these  few  generations ;  and  that,  if  fl 
may  trust  to  tbo  descriptions  of  observers,  we  ore  likely  aofll 
to  havo  another  auch  example  in  Austrulia. 


{122.  On  pa&jtng  from  Humanity  undor  its  individud 
to  Ilumanity  as  socially  embodied,  wo  find  the  general  lai 
moro  variously  exemplified.     The  clmngo  from  the  he 
gunoona  lo  the  hetorogcnoous,  is  displayed  equally  in 
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pTOgr«ag  of  civilization  as  a  wbolo,  and  in  tho  prof^ross  of 
cvc-ry  tribe  or  nation ;  and  ia  still  goiii^;  on  witli  inorctuing 
rapidiljr. 

iVs  wo  BOO  in  existing  barbarous  tribes,  society  in  it*  fint 
und  Iowc«t  form  id  a  houiogcncoua  aggregation  of  indivi<lual3 
having  like  powers  and  lilte  ftmctions :  tho  only  marked  dif- 
r«roncc  of  fuimtiOQ  being  tliat  wbicb  ncconipanic*  diffurcnoo 
of  MX.  Every  ntan  is  warrior,  hitnlcr,  fisliermun,  tool-iankert 
builder ;  every  wcmun  porfonnA  tbo  Ktma  druilgpriiTK ;  cv<-ry 
fiunilj  is  si'll-sufficlng,  and,  save  for  purpoeoa  of  aggresuoa 
and  dtfonue,  might  a«  well  liro  apart  from  tbe  rcsL  Very 
early,  liowcvcr,  in  tho  praccHH  of  social  evolution,  wo  find  an 
incipient  diSV'rcntiatioQ  between  tbe  governing  and  the  go- 
rerocd.  Soma  kind  of  chioftuineliip  scorns  coeval  with  tlio 
fintt  a>lvun(»:  from  tho  ntate  of  ncporuto  wasdcriog  fimulk«  to 
that  of  a  nomadic  tribe.  The  auth<mty  of  the  atroogcat 
uuikes  itself  fell  iimong  u  body  of  suvogoif,  as  in  a  Iienl  of  aui- 
maU,  or  a  poHne  of  Hchoolboys.  At  first,  however,  it  ia  indefi* 
nite,  uncertain;  is  sliarcdbyothcrsof  scarcely  inferior  power; 
and  is  unuccompunied  by  any  difFereucA  in  occupation  or  atyla 
of  li\-ing :  the  ^rst  ruler  kiUa  his  own  gome,  makes  bis  own 
weapons,  builds  bis  own  but,  and,  ecouomically  considered, 
docs  not  diifer  from  others  of  his  tribe.  Gradually,  as  the 
tribe  progresses,  tbe  contrast  between  tlio  governing  and  the 
governed  grows  more  decideil.  yuprcmc  power  becomes  here- 
ditary in  one  family ;  the  bead  of  tJiat  family,  oeaoing  to  pro* 
vide  for  hia  own  w»nt«,  is  served  by  others ;  unil'ho  begins  to 
assume  tlio  solo  ofEce  of  ruling.  At  the  same  time 

there  lius  been  arising  a  co-ordinat«  spectea  of  government 
— lliat  of  IteltgioQ.  Aa  all  ancient  records  and  traditions 
prjvci  tho  earliest  miens  are  regarded  as  divine  personages. 
The  maxima*  and  eommantU  tlioy  uttered  during  their  lives 
dto  held  eaered  after  their  deaths,  and  are  enforced  by  theit 
diTiiwly-desoended  suocossors;  wlio  in  their  turns  uro  pro- 
tnetcd  to  tho  pantliooii  of  the  race,  thoro  to  be  worslii[^XN) 
and  propitiated  along  with  tlic'r  preilecdsors  ■  tho  most  an- 
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drat  of  whom  U  tho  tuprcnu!  god,  nnd  the  ntttt  Buhordinatc 
gods.  For  a  long  time  Uicse  connnte  fona^  of  goTornmcnt — 
civil  and  relipioua — contitiuo  clowly  luwocialcd.  For  maay 
goncnitioiu  tlio  kin);  cmilinufM  tu  ha  llic  clkief  priest,  and  tho 
{nieetliood  to  bo  inciubcrs  of  t)ie  royal  race  For  miiny  agca 
religions  luw  coiitiuues  to  contuin  more  or  liva  of  civil  rcf^la* 
ti«<ii,  and  ctvil  Iiiw-  to  ivmsom  more  or  lam  of  religious  sane* 
tion ;  and  eren  among  the  most  sdracoGd  luitioiis  tlieae  two 
ouiitrolling  agencies  are  hy  no  means  completely  dilTcrvntiated 
from  each  oilier,  iruvingaConiiDon  root  with  tlww, 

and  gradually  diverging  from  them,  wc  fmd  yet  anollit^  con* 
trolling  agency — that  of  Manners  or  ceremonial  usagna.  All 
titlos  of  honour  are  originally  the  names  of  tho  giid-king ; 
uftcrwurds  of  Uod  and  the  king ;  Al.iU  later  of  person*  of  hig^ 
rank ;  and  finally  come,  some  of  tla-ni,  to  he  used  hctweco 
man  and  man.  All  forms  of  complimentary  address  wef*  at 
fintt  the  expressions  of  submission  from  prisoners  to  thoir 
cotuiiicror,  or  from  tuhjocts  to  tlicir  ruler,  cither  human  or 
divine— expressions  that  were  anerwarda  vsvd  to  propitiate 
ffiibordiiiatc  authorities,  and  slowly  descended  into  ordinary 
intercourse.  All  niotlea  of  fuilutution  were  oiico  ubeisiint.-<» 
made  before  the  monarch  and  used  In  woraliip  of  lijm  aAer 
Ilia  dcutli.  Presently  otliers  of  tlic  god-doscendcd  n»c«  were 
similarly  salulcd ;  and  by  degrees  »omo  of  thv  nalutntion* 
have  become  llie  <iui,t  nf  all.*  Thus,  no  sooner  does  the  origin- 
ally homogoneons  social  maaa  ditfercntiatc  into  tlio  govomed 
and  the  gorefliing  itarts.  tlian  this  last  exhibits  an  incijiieiit 
differentiation  into  religious  and  secular — Church  and  State ; 
while  at  tlio  Mme  time  there  begins  to  bo  differentiated  fVom 
boll),  that  leas  definito  species  of  government  which  rulot 
Mir  daily  intercourse — a  species  of  government  which,  as  mj 
may  sco  tn  heraliU'  colleger,  in  books  of  the  peerage,  in  maaters 
of  coromonica,  is  not  without  a  certain  embodimpiit  of  ita 
own.  Each  of  thcso  kinds  of  govommeut  is  itself  suIh 

joct  to  socooativo  differential  ton*.  In  the  course  of  ages,  there 

*  for  ilruHnlittaiirof  IIuE4*u«fti4iUMV  oujon  Afnwwri  «wf /-'di.WM. 
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AS  ujuotig  ounii>lrc9,  n  highly  coiopli^x  political  orgsa 
izatiou  of  montircli,  miuistcra,  lords  and  cuuiruons,  vritli  Uicii 
]u))ordiiiiitu  admituAtnitivo  departments,  courts  of  justice, 
roTciiuo  ofiiccs,  &c.,  supplemcated  iu  Hui  provinces  by  uiuiu- 
cipul  governments,  county  gOTernments,  pariah  or  unioo 
govurunii'iits — all  of  them  moi'tt  or  leas  eUboratod.  By  ita 
s)(l«  tlicre  grows  up  &  highly  complex  rcligiotu  orgaiiiKatiou, 
with  its  Tarioua  gnulce  of  officiuLs  from  archhuthops  down  to 
Muttons,  it«  colleges,  conrocations,  ecdeaiai>ticul  cotirts,  &.O. ; 
to  oil  whicli  mu»t  bo  added  the  OTcr-iaultipl}'ing  indcpoudcnt 
scota»  each  with  its  general  and  local  authorities.  And  st  the 
snnio  time  there  is  developed  a  highly  complex  nggregatioa 
of  customs,  manners,  tind  temporary  fa&Iiionii,  enforced  by 
8o«aoty  ftt  large,  and  serving  to  control  thoae  minor  tiaiis* 
■ctioiu  between  man  and  man  whii;h  urc  not  regulated  by 
civil  and  rdigious  law.  Moreover,  it  is  to  bo  obiicrved  that 
this  eviir-increwiuig  heterogeneity  in  tho  governmental  ap> 
piianoee  of  each  uttioD,  baa  boon  accompanied  by  on  increas- 
ing heterogeneity  in  the  gorenuncntal  nppliuiccs  of  diffunrnt 
nations :  oil  of  which  are  moro  or  ksa  utdiko  in  their  political 
syvtems  and  li^lulion,  in  their  creeds  and  religioua  institu- 
tions, in  thdr  customs  and  cvromooiol  usugM. 

tjtmultaooously  there  has  been  going  on  a  second  dilTiMX'n- 
tiation  of  a  more  familiar  kind ;  that,  tiamely,  by  which  the 
mu^  of  tho  community  bus  bocn  segregated  into  distinct 
classes  and  ordvTV  of  worken.  Wliile  tho  governing  part  him 
aodcrgone  the  complex  development  above  detailed,  the  go- 
verned purt  has  undergone  an  equally  complex  developmcoit ; 
N which  has  resulted  in  that  minute  division  of  labour  charoc- 
tei'izing  advanced  nnlions.  It  is  needless  to  Irnoe 

out  iliiH  progrcM  from  its  tirst  stugeH,  up  through  tho  cnsto 
I      di%-iiiioDs  of  tho  East  and  tho  incoqx>rated  guilds  of  Europe, 
i       to  the  elaborate  producing  and  distributing  organization  ex- 
isting among  ourselvea.     Political  economists  have  long  siticu 
Indicated  the  evolution  which,  beginning  with  a  tribe  whose 
bers  soverally  perform  tho  same  actions,  each  for  ItimtteU 
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esAa  with  a  civilixed  community  wLobd  mcrolwn  tevmOy 
perform  different  uctions  for  euch  otiior ;  oitd  llicy  liavo  fur- 
ther ^Minted  out  tho  changes  through  which  the  solitary  pro- 
ducer of  any  one  commodity,  is  transformed  into  a  combinatioD 
of  producers  who,  united  under  a  master,  tuko  Mpurato  psrU 
in  tlto  manufacture  of  euch  «omniodity.  Hut  thon- 

are  yd  other  and  higher  phases  of  this  advauce  from  th^ 
homogcDoous  to  the  heterogeoeouB  in  the  industrijil  organix- 
ation  of  society.     Lon^  nPticr  conitidoruhio  proj^rcn  luu  boon 
much;  in  the  division  of  labour  among  tho  diifvin-nt  doMCi  of 
workcra,  there  is  still  littlo  or  no  divUion  of  labour  among  the 
wtd«dy  Bcporatcd  pnrU  of  the  community ;  the  nation  com  inups 
oompnrativcly  homogeneous  la  the  reaped  that  in  each  district 
tiie  same  occupations  oro  pursued.     But  whc:i  roads  and  other 
mcnns  of  transit  become  numeroas  and  ^aoH,  the  diffiTCDt 
districts  hogia  to  assume  different  function*,  aiid  to  become 
mutually  dependent.    Tlio  calico-manufacturo  locates  itself  in 
lliis  county,  the  woollcn-manufacturo  in  that ;  silka  are  pro*  ^ 
jucod  hero,  loco  there ;  stookiiigu  in  one  place,  sho««  iji  as< 
sthor;  pottery,  hardware,  cutlery,  come  to  ha^'o  thdr  spocul'j 
towns ;  and  ultimstdy  every  locality  grows  moro  or  Ivas  dis- ' 
tiiiguiiilicd  from  tho  rest  by  the  louUng  occupation  oarriod  «0 
in  it.    iNay,  moro,  this  siibdividan  of  Amotions  shows  itself 
not  only  among  the  difEuront  parts  of  the  samo  nation,  hittJ 
among  different  nations.     That  oxchange  of  commodittMi 
which  frco-trodo  promises  so  greatly  to  incroose,  will  iilli> 
matvly  have  tho  elfoct  of  special! »'ug,  In  a  grcaler  or  Imi^ 
degree,  tlie  industry  of  each  people.  tiu  that  begin- 

ning with  a  barbarous  tribe,  almost  if  not  quite  homc^^aoKMS 
in  tho  functions  of  Its  members,  tho  progress  has  been,  and 
Still  iy,  towuids  tin  economic  aggregation  of  the  vhok  human 
race;  growing  ever  more  hutorogcncous  in  respect  of  the 
separate  functions  a.iHuined  hy  scpamto  nations,  the  separata 
functions  assumed  by  the  local  sections  of  each  twtion,  the 
teparata  functions  amumed  by  the  many  kinds  of  makers 
and  traders  in  each  town,  and  the  separate  funotions  as< 
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SI 23. Not  only  id  the  law  thus  clearly  cxempIiScd  in  Uie 
G^'olutioD  of  the  social  organism,  but  it  is  exemplified  with 
equal  clearness  in  the  «Tolution  of  all  products  of  human 
thought  and  action ;  whether  cotiercto  or  abntnicl,  r(«l  or 
tdi^al.     Jjot  us  take  Language  as  our  first  illustration. 

The  lowest  form  of  language  is  the  exclamation,  by  which 
uu  entire  idea  is  vaguely  conveyed  through  a  singlo  soiuid ;  as 
lunong  tho  lower  animals.  That  huinsn  lunguago  over  eon> 
sisled  solely  of  cxclainalioiis,  and  so  v&a  strictly  horoogeneoiu 
ill  rc«pcct  of  its  parts  of  ajieecb,  we  have  no  evidence.  But 
that  language  can  be  tmcod  down  to  a  form  in  which  nouns 
and  verba  are  it«  only  elements,  is  an  cntaUiahed  facL  In 
tho  gradual  multiplication  of  parts  of  speech  out  of  these 
primary  one«— in  the  dilTen'iiliation  of  v«rb»  into  activo  and 
paasivc,  of  nouns  into  abstract  ami  ooncrete-^in  tho  riso  of 
(listinetions  of  mood,  tense,  person,  of  number  and  case — to 
tho  formation  of  auxiliary  verbs,  of  odjectivce,  adverbis  pro- 
nouns, prcpositioiui,  articles — in  Uie  divergence  of  thoc^  orders, 
genera,  qxxicA,  and  varietii,-«  of  parts  of  speech  by  which 
civilixod  raocs  eXpross  minute  modifications  of  meaiiing — we 
see  a  change  from  tho  homogeneous  to  the  heterogeneous. 
And  it  muy  bo  reinurkcd,  in  passing,  that  it  is  more  especi- 
ally in  virtue  of  having  carrii.'d  this  subdivision  of  functions 
to  a  greater  extent  and  completeness,  that  tho  Ktiglioli 
loDgaage  is  euporior  to  all  others.  Another  aspect 

under  which  wo  muy  trace  tho  tlvvclopmont  of  huiguagc,  is 
tho  differential iou  of  wonls  of  allied  meanings.  Philology 
curly  disclosed  tho  truth  that  in  all  huiguages  woida 
may  be  grouped  into  families  having  a  comiDon  ance»* 
try.  An  aboriginal  name,  applied  indiscriminately  to  each  of 
an  extensive  and  ill-delined  claM  of  thttigii  or  actions,  pr^ 
•ently  undergoes  modifications  by  which  tho  chief  division* 
of  the  class  are  oxprcaatxl.     These  sovenil  niunes  springing 
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from  tho  priiaitivc  root,  theinwlres  become  Uio  pircnts  ot 
otbor  namoi  still  further  modiiied.  And  b)-  tho  aid  of  tltoM 
Bjitcmatic  modes  wliicb  prcsontly  arise,  of  making  derivativM 
and  forming  cotnpoimd  terms  cxprcuing  still  smullor  dlft* 
tinctioiu,  tJiero  i»  finiiUy  dovclopod  a  tribe  of  words  eo 
hct«!r(igvnoon8  ia  .lound  and  moaning,  that  to  the  unlnitiatod 
it  secma  incrediblo  they  should  havo  liud  a  oominoii  origin. 
Meanwhile,  from  other  roots  thcro  arc  being  orolvod  other 
vucli  tribes,  until  thcro  rrjiultn  a  languftgo  of  Miino  sixty 
thousand  or  moro  unlike  words,  sigmfjring  as  many  unlike 
objeciA,  qualities,  acts.  Tet  another  way  in  whicb 

longuago  in  general  adviincci*  from  tho  hoinogciiuoiu  to  the 
bet«n>gciicoud,  is  in  the  multiplicalion  of  languages.  AVho* 
ther,  as  Max  MuUer  and  Buiuton  think,  all  languages  Itara 
growu  from  onu  stock,  or  whothor,  a*  some  philologists  say, 
thc^  have  gronn  from  two  or  more  stocks,  it  is  olcur  that 
sinco  largo  families  of  languages,  as  tho  Indo-European,  are 
d^  ono  parentage,  thoy  Lavo  bceonto  distinct  through  a  pro- 
cess of  continuous  divorgenoc.  The  samo  diiTusion  ovi.<r  the 
Earth's  surfiice  which  has  led  to  the  diiTerentialioa  of  thB 
race,  has  simultAncoiisly  led  to  a  ditTerentiation  of  their 
speech;  a  truth  wliich  vrc  »ix  further  ilIu>1ratod  ia  eaob 
nation  by  tbo  peculiarities  of  dinlcct  found  in  scpuiute  dis- 
tricts. TInia  tho  progrcM  of  Langua;;o  conforms  to  the 
general  iaw,  alike  in  tlic  ovulutimi  of  laognagea,  in  tho 
evolution  of  families  of  words,  and  in  tho  OTolutvm  of  parts 
of  speech. 

On  pus«iig  from  spoken  to  written  hinguago,  we  come  upon 
icrcntl  chiasca  of  facts,  all  liuring  similar  impUcatioau. 
Written  language  is  oomiatowith  Painting  and  Sculpture; 
and  at  lirst  all  three  are  appendages  of  Architocturo,  and 
hare  a  direct  connexion  witli  tho  primary  form  of  all  Govern- 
ment—the  theocratic.  J[crcly  noting  by  tho  way  tlio  fact 
that  sundry  wild  races,  as  for  example  tho  Australians  and 
the  triboa  of  South  Africa,  are  given  to  depicting  penoonges 
and  events  upon  tlio  walls  of  cures,  which  arc  probably  rv- 
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Ipirdcd  as  sacred  plooM,  let  us  pass  to  tlio  can  of  tlie  Egj'p* 
tinns.  Among  tliera,  as  also  among  th«  AjiKjTituiH,  we  find 
iRiinil  puintiugs  used  to  decorate  the  Uimplo  of  Uic  gud  imd 
the  palaco  of  tho  king  (irhigli  were,  indeed,  ortgiuolty  iiltTntt* 
cal) ;  aiid  as  tuuli  tlioy  wcra  goTcmmentid  appliances  ia  tliu 
Kimo  iwn.W  flint  state -iiagcaiita  and  rclifjioiis  fcofta  were 
I'urthtT,  they  were  govorninental  appliaucps  ill  virtue  of 
ropreMJutiog  tlic  worship  of  tlie  god,  tho  triumphs  of  tlio 
god-king,  the  submission  of  his  subjocU,  and  llic  putttahment 
of  the  TebolUous.  And  yet  again  tlioy  wore  goTtrnincntol, 
us  being  tho  product*  of  un  art  reverenced  by  tho  people  aa  a 
Hored  mj'Ktcrj-.  From   tlio  Imbituol   two  of   this 

pictorial  representation,  there  naturally  grcr  up  tho  but 
slightly- modi  fled  practice  of  picture-writing  —  a  practioo 
vhioh  WM  found  dttll  extant  among  tho  Mexicans  at  tho  time 
they  were  discovered.  By  abbreviations  analogous  to  those 
still  going  on  tn  our  own  nTittcn  and  spoken  language,  the 
moat  familiar  of  these  pictured  figures  wore  succ4^'«<ivicly 
niDpUfiod ;  and  tdlimately  thcno  grew  up  a  system  of  sj-inbols, 
most  of  wiiich  had  but  n  distant  rcsemblituco  to  tlie  things 
for  which  tb«y  stood.  Tlio  iurcrcuoo  that  tho  hicroglj-phira 
of  tho  Kgyptiana  were  thus  produced,  ia  coalinne<]  by  tho  fact 
that  tho  picture-writing  of  tlio  Mexicans  was  found  to  liavo 
given  birth  to  a  like  family  of  ideographic  forms ;  aiii]  among 
thfim,  OS  among  Uio  Kgyptious,  those  hod  been  partially 
diffenyntiatod  into  tho  kunalogieal  or  imitative,  and  the 
tropiatl  or  symbolic :  which  were,  however,  used  tngvthor  in 
tho  same  rocoril.  In  Kgypt,  written  Ihoguogo  underwent  a 
further  difTcrcntiation ;  whence  resulted  tho  hieratic  and  tho 
epiilotojivphic  or  enchorial :  both  of  which  are  derived  from 
tho  original  hioroglj-phic.  At  tho  same  time  we  find  Utut 
Tor  tlie  cxprt'ssion  of  pru]icr  nnincs,  which  could  not  be  otlier- 
Iwise  convoyed,  phonetic  symVils  were  employed  ;  and  tbough 
it  ia  alleged  that  the  EglF'ptinns  never  actually  achieved  com- 
plete alpliabotio  writing,  yet  it  can  scarcely  bo  doubted  that 
these  phonetic  symbols   occa»ionaUy  used  in  aid  of  their 
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ideoffTsphio  ones,  were  the  gonna  out  of  wliicb  al[)habciUc 
Tritiag  gttni.  Dooe  having  bccomfl  aopanto  from  luerogly 
phiot,  alphaboUo  writiajf  itM)!!*  underwent  nvunerous  diifer> 
eatiatUMLB — multipUed  alpfaabcla  were  produced:  Ix-tweca 
motft  of  whicli,  however,  mora  or  loss  oonnoxioa  can  siill  bo 
(traced.  And  in  each  civilijtod  nulion  there  Hlu  now  grown 
Dp,  for  the  representation  of  one  Kt  of  soundii,  aoveral  eeU  of 
written  signs,  used,  for  diotinct  purpoaes.  Finally,  tlimugh  a 
fet  more  important  different  ml  ion  cflmc  printing ;  which,  uni- 
orm  in  l^nd  lu  il  wtu  at  lint,  has  since  become  multifonn. 

|I24.AyhiJo  written  Inngunge  wiis  piissing  through  itA 
earlier  st/igcM  of  dovolnpnient,  the  mural  decorfttion  which 
formed  its  root  vtu  being  differentiated  into  Painting  and 
Sculpture.  Tho  godjs,  kings,  men,  and  animals  rcprc»cnt«J, 
wore  onginally  marked  by  indented  outliiii-s  and  onloured. 
In  mont  cuaea  tlic«c  outlines  wcro  of  Kueh  depth,  and  th« 
object  tlioy  circumscribed  so  far  rounded  and  mnrkcd  out  in 
ita  leading  ports,  as  to  form  n  species  of  work  intermediate 
botwocD  intaglio  and  bas-relief.  In  other  cases  wo  boo  OA 
odvancQ  upon  this :  tho  raised  ^oces  between  tbo  figuroa 
being  ehiscllod  off,  and  tho  itguros  tliemstU'cs  t^propriately 
tinted,  a  painted  boa-rcUcf  was  produced.  Tho  rcstond 
Syrian  architecture  at  Sydenham,  exhibits  this  rtylo  of  art 
'oorricd  to  grcator  perfection — ^tho  persons  and  things  ropn- 
lented,  though  atill  barbarouiily  coloured,  are  carved  out 
.with  more  truth  and  in  greater  detail ;  and  in  tho  winged 
rliom  and  buIU  used  for  the  angles  of  gateway's,  we  may  see 
a  oonsidorablo  advance  towards  a  oomj^etoly  sculptured 
figure ;  which,  nevertheloss,  is  etill  cohnired,  and  still  forms 
part  of  (he  building.  But  while  in  Aa^rria  the  prodaciioti 
of  u  atatuo  proper,  seems  to  hare  been  little,  if  at  oil,  at- 
teinpti.-<l,  WD  may  Iritce  in  Kg)-ptian  art  tlio  gradual  »oparatioo 
of  the  ficulptuied  liguro  from  the  wall.  A  walk  through  the 
eoUoction  in  tho  firiti&h  Museum  will  dearly  show  tbia; 
while  it  will  at  the  same  time  ofibrd  an  opportunity  of  ob 
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Mtrrinff  Uiq  ovidtmt  tnicctt  wliidi  the  iadopcndont  slatuos  bear 
of  Uieir  derivation  from  boa-relief :  soetng  th&t  nearly  uU  of 
tliem  not  only  diapUy  tliat  union  of  the  liml»  with  tlio  iml} 
which  U  tho  oblirMtciidiu  of  biu-n>lief,  but  have  Uia  back  of 
tho  Btatue  united  from  hood  to  foot  with  a  block  whicli 
etunda  in  pkuc  of  tlio  original  wull.  Greece  repeat- 

od  the  leading  stages  of  this  progross.  As  in  Egypt  aiid 
Aayria,  these  twin  arts  were  at  first  united  nith  each  otlior 
nnd  with  thuir  parent,  Architecture ;  and  wore  the  oiila  of 
Hcligion  Olid  Qoremmeiit.  On  tlie  friczos  of  Oreok  t^mplos, 
we  see  coloured  bas-reliefs  repreeeitting  saerificc*,  buttloat 
prooessions,  gamos— all  in  aome  sort  religioua.  On  the  potli- 
mcnl«  wo  SCO  painted  sculptures  more  or  leas  united  wiUi  the 
t%-nipanuin,  aiid  liaving  for  subject*  tho  triumptis  of  gods  or 
hcroo).  Kvon  wlicn  wc  come  to  statues  tliat  aro  doKnitoty 
■oparatod  from  lite  buildings  to  which  they  jxrtain,  wo  still 
find  them  coloured ;  and  only  in  the  later  periods  of  Qrvek 
cii'ilizution,  don  tho  differentiation  of  sculpture  from  paint- 
ing appcftr  to  haro  become  complolo.  In  Chmtian 
art  WD  may  clearly  trace  a  parallel  rc-gcneats.  All  early 
paintings  and  aculptures  throughout  Europe,  were  religioua 
in  enhjoct— represented  ChrittK,  crucilixions,  virgins,  holy 
ftunilies,  i^wstlos,  saints.  They  fonned  integral  parts  of 
chuTclt  arohitooturo,  wkI  wore  among  tho  means  of  cxeiting 
worship:  as  in  Roman  Catholic  couutriea  thoy  still  are. 
MoreoTer,  the  early  eculpturcs  of  Christ  on  the  cross,  of 
irginfl,  of  aoiut^wore  coloured ;  nnd  it  needs  but  to  coU  to 
iad  the  painted  madonnas  an'l  cpicifi:(cs  still  abundant  in 
tinoatul  churchue  and  highways,  to  perceive  tlio  signiHcant 
fact  that  paintiiig  and  seulpturo  cotitinue  in  closest  eoniioxtnn 
with  each  other,  where  they  continue  in  close«t  connexion 
with  their  parent.  Even  when  Christian  sculpture  w«a 
pretty  clearly  diflTorentiated  from  painting,  it  was  sttll  religious 
ami  governmental  in  its  subjects— was  used  for  tombs  lu 
ohurohea  and  statues  of  kings;  while,  at  the  eomo  time^ 
■jKiinting,  where  not  purely  ecclosiaslical,  was  appliod  to  the 
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d«»mtiun  of  jKtbwa,  and  bc§ide8  rcpirscnting  royvl  pcnwn- 
a^,  vros  almost  wholly  devoted  to  sacrod  IcgcotU.  Only  in 
quite  recent  times  have  piunti:ig  and  wulpture  become 
entirely  secular  art«.  Uiily  within  tlicso  few  oenturiw  luu 
puintiiig  been  divided  into  historical,  landscape,  manno, 
architcotuTiil,  gourc,  animal,  etill-life,  &e.,  and  sculpture 
grown  hoterogcueous  iu  roepect  of  tho  variety  of  real  And 
ideal  subjects  with  which  it  occupies  itself. 

Straiigt;  lut  it  Kocnw  then,  we  find  it  no  leas  trod,  that  aU 
forma  of  writtttn  limgruagc,  of  paiikting,  and  of  sculpture,  have 
a  common  root  iii  tho  politico-rrligioua  ducorattuna  of  ancient 
tcmplea  nnd  puWutt.  l.ittlii  rcdcinblanoc  as  they  novr  haTC^ 
ihc  bu»t  ttiat  stands  on  the  console,  the  Iatidsc3{>e  that  hangs 
f  agaioat  tho  wiill,  and  the  oopy  of  tlic  Timn  lying  upon  tho 
tabic,  aro  remotely  akin  ;  not  only  in  iiiilurc,  but  by  extnu'tioii. 
Tho  brazen  fucc  of  the  knocker  which  t3ie  postman  has  just 
lifted,  ia  rohited  not  only  tn  the  woodcuts  of  tho  lUiutraletl  Lon- 
rfoN  A'eifs  which  ho  is  delivering,  but  to  tlie  characters  of  th4 
liilkt-doux  which  accompanies  it.  Setween  the  painted  window, 
tho  i>raycr-hook  on  wliicli  its  light  falls,  and  tho  adjacent 
monument,  there  ia  consanf^uinity,  Tbeefiigietton  our  ooina, 
the  signs  over  ahojM,  tho  fij^in-s  that  fill  ovory  lodger,  Uio  coat 
of  arras  outside  tho  carr!a)^'>imnel,  and  tlio  placards  inaido  the 
omuibus,arc,tn  common  with  dolls, blue- books  and  paper- hang- 
ings, lineally  dvdoended  from  tho  rudo  sculpt  Jrc-puintinga  in 
whieh  the  Egyptians  roproseutcd  the  triuTiii>Iiii  and  worship 
of  their  god-lungs.  Porbaps  no  example  (An  bo  given  whioh , 
mora  vividly  illustrates  tlio  multiplicity  and  iK't.'rogfnvity 
of  the  products  that  in  course  of  time  tniiy  arUo  by  «ucocssivc 
diflorvntiations  Irom  a  common  stock. 

Before  passing  to  other  classes  of  facts,  it  should  bo  observ- 
ed that  the  evolution  of  the  homogeneous  into  the  hc1orr>- 
gencous  ia  displayed  not  only  in  the  separation  of  Painting 
and  Sculpture  from  Architecture  and  from  each  other,  siul  in 
tJio  prealcr  variety  of  subjects  llioy  embudy ;  but  it  U  furtUur 
shown  in  tlie  structmxi  of  each  work.     A  modern  pictaro  or  ' 


tns  uw  OF  tvoifnos  cwxirauEp. 


303 


atatuo  is  of  far  more  liotorog«ncou>  nnturo  llian  kd  ancioiit 
one.  An  Egj-p^"^  BCulpturo-freBCO  represents  all  its  &guTc* 
aa  on  ano  pUne — that  i.i,  nl  tho  saino  dintaiico  frnin  Uio  cy«  ; 
ftiid  so  U  less  tiotcrogcueous  than  a  painting  that  rcprcsonta 
them  aa  at  various  distances  from  the  eye.  It  exhibita  all  ob- 
jucta  as  expoeed  to  the  enmo  degree  of  light ;  niid  eo  u  lea 
heterogeneous  than  a  painting  which  exhibits  different  ob- 
jwtJ',  mid  difR-roMt  parla  of  «ach  ohj<«t,  as  in  diffcrcnt  <lcgrtHM 
of  light.  It  US03  scarcely  any  but  the  primary  colours,  and 
these  in  thoir  full  intrtisity ;  and  Hoi«le-^lieterop^ii<.'Ous  tlinii 
npiUDling  which,  introducing  the  primary  cohiura  but  iqfflriiig- 
ly,  cmploj-s  an  endless  variety  of  iiitcrraediute  tinla,  each  of 
heterogeaeoits  composition,  and  difFeriiig  from  tho  rest  not 
only  in  quality  but  in  intensity.  Moreover,  we  odk 

in  those  earliest  worku  a  great  unifonnily  of  conception.  'Hio 
wmo  arrangomont  of  figures  is  porpelually  reproduced — the 
aamc  actions,  attitudes,  fucex,  drcwLii.  In  Egliiit  llie  ntodc«  of 
repn.'twntatioa  trcre  aci  lixed  that  it  was  sacrilege  to  iiitrodiKH) 
a  novelty ;  and  indeed  it  could  havo  boon  only  in  consoqiwnco 
of  a  fixed  mod«  of  repronentation  thot  a  »y«tem  of  bierogly- 
pliios  became  poxaihte.  Tho  As.ij'rian  bas-relic&  display  \iar- 
sllel  characters.  Deities,  kings,  attendants,  winged- fif^urcs 
and  animsla,  are  severally  depicted  in  like  positions,  holding 
like  implcmrnts,  doing  like  IliiiigH,  and  willi  Uko  expression  or 
non-«xprcasion  of  face.  If  a  palm-grove  is  introduced,  all  the 
Irees  aro  of  the  eamo  height,  have  tho  same  number  of  leaves, 
•  and  arc  cfpiidistunt.  AVlien  water  is  initt;ited,  each  wave  ia 
B  counterpart  of  the  r^t ;  an-1  the  fish,  almoat  always  of  one 
kind,  are  evenly  diittnbutcd  i>ver  die  .Huriaee.  The  hviinis  of 
tho  kings,  the  gods,  and  the  win  god.  figures,  are  evciywhero 
similar ;  as  are  tho  manos  of  tlio  lions,  and  equally  so  those  of 
the  hor«i.«.  Hair  ts  represented  throughout  by  one  form  of 
curl.  The  king's  beard  is  quite  architecturally  built  up  of  com- 
pound tiera  of  nniform  cuiis,  alteriinting  with  twi-nted  tiers 
placed  in  a  tmnsvemc  diroctinn,  and  arronged  with  perfect 
r^fularity;  and  tLe  terminal  tufla  of  the  bulla'  taila  are  re- 
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proonbxl  in  cxuctl;  tho   lame   manner.  \>''it1iout 

traoing  out  aimlogoiu  foots  in  early  Christian  mtU  in  wluch, 
thougli  lc«j  sinking,  thoy  aro  still  risiblo,  Uio  wtiTutce  in 
bot«rog«iiuity  will  be sufficiunlly  iiiiinirvst  on  ninoiitbi-ring  tlint 
in  Uie  pictures  of  our  own  d»y  the  ooinpo^lton  Li  endUflsly 
Tari«d ;  the  attitudes,  faces,  exprossioiu,  unlik« ;  the  subor- 
dtnst«  objocta  (liffurout  in  size,  fonn,  {kmIuoii,  tcxturo ;  u»<l 
more  or  lens  of  contniat  evea  in  the  smallest  details.  Or,  if 
we  compare  aa  Egyptian  slatuc,  wiatoJ  bolt  upright  on  a 
blook,  with  haatU  on  knoca,  lingers  outspread  and  paniUut, 
eyes  looking  straight  forward,  and  the  two  sides  perfectly  ^^m- 
metrictil  in  ever}'  particulur,  with  a  stutuo  of  tho  advvaoad 
Greek  or  the  modem  school,  which  is  asj'minctrical  in  ropect 
of  iho  piwiiion  of  tlio  head,  tho  body,  the  limbs,  the  arraoge- 
Tnent  of  tlie  hair,  dn»a,  apiwii<liig(!<i,  and  in  its  rvktiotu  lo 
neighbouring  objects,  wo  slmll  see  the  cliange  from  tho  homa- 
gcucous  to  the  lielcrogciieotis  elcurly  manifested. 

§  12o.  In  tlie  co-ordinate  origin  and  gradual  dilTerentiatieii 
of  Poetry,  Musiii-,  and  Doociag,  we  hare  another  scrios  of  iUa»- 
tratioas.  Rhythm  in  speech,  riiythm  in  sound,  and  rhythm 
in  motion,  wcro  in  tho  beginning,  parts  of  tlio  nma  tiling; 
and  have  only  in  jtrocoss  of  tiiuo  become  separate  things. 
Asooag  various  existing  barbarous  tribes  wo  iind  Ihein  stilt 
inuted.  The  dances  of  n(trar;e8  are  accompaniwl  by  some  kind 
of  mouotonous  chant,  tlio  clapping  of  hands,  the  striking  of 
rude  inatrumvnts  :  there  are  measured  mnTetncuti^  moosurod 
words,  and  measured  tones ;  and  the  whole  ceremony,  usually 
having  rafercncQ  to  war  or  sacrifice,  is  of  gOTonunmtal  oha- 
rjoter.  In  tlio  early  reoorda  of  tlio  historic  races  we  similarly 
tind  these  three  forms  of  metrical  action  united  in  religion* 
fitttivals.  In  the  Ilebrcw  writings  we  read  that  the  triumphal 
ode  eoniposod  by  Moses  on  the  defeat  of  tl:e  Egyptians,  wnt 
Nung  to  aa  accompaniment  of  daneing  and  timbrels.  The 
Israelites  danced  and  sung  "  at  the  inauguration  of  the  goldea 
ctlf.    Aad  as  it  is  generally  agrood  that  this  reproaentatioa 
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of  the  Deity  was  borrowed  from  the  myBtoriea  of  Apia,  it  ia 
prob^lo  tlutt  the  dancing  was  copied  from  tliat  of  tho  Kgyp- 
liuna  on  ttioso  occii«ion&."  Thcro  was  lui  annual  danco  in 
Stiiluli  on  tlio  aacrod  ft^tirul ;  und  DA\4d  danced  before  the 
ark.  Again,  in  Greece  ihc  Kite  rotation  ia  rrcrywliero  aeon ; 
the  ori^nal  type  being  there)  aa  probably  in  oilier  caae*,  n 
aimultanooua  chanting  and  luimctio  rvpreacutation  o£  th«  life 
and  ad%-eiitur»  of  the  god.  The  Spartan  daiicm  wore  oc- 
oompuniod  by  hytniia  and  songs ;  and  in  gi^icml  the  Qrceka 
had  "  no  fcEttiraU  or  religioua  anaemblies  but  what  wore  aa- 
companied  vith  sooga  and  dances  " — both  of  tbom  being' 
fomu  of  woralup  uacd  before  altars.  Among  tlie  Itomans, 
too,  thore  v«ro  aacrod  danova :  tlio  Solioa  and  LupercoUan 
Doing  named  aa  of  lliat  kind.  And  even  in  Christian  oountriee, 
08  at  LimogcH  in  comparatively  recent  timea,  the  people  havo 
danced  in  tlio  choir  in  honour  of  a  aatnt.  The  in- 

cipient aoparution  uf  thcao  once  united  artn  from  each  other 
and  from  Kih'jjiiiii,  waa  early  viaiblo  in  Greece.  Probably 
diverging  from  dances  partly  religioua,  i>artly  warlike,  aa  tho 
Corybontion,  came  the  war-danoca  proper,  of  which  there 
wero  various  kiuda ;  and  from  tlicac  n«ulfc<l  m-cuIat  daiicoa. 
Ueanwlitlo  Musio  and  Poetry,  though  still  united,  came  to 
have  an  existcnco  separate  from  dancing.  The  aliorigiual 
Qrccik  pooma,  rdigioua  in  subjcci,  vcre  not  rccil«d  but 
chooted;  and  though  aL  first  the  chant  of  Die  poot  was  oc- 
companicd  by  tho  dance  of  tho  chorus,  it  uliimalcly  grew 
into  tndrpcndcnco.  Later  atill,  when  tho  poem  had  been 
diffeixtnliutod  into  cpio  and  lyrio— when  it  became  the  «ai>t4im 
to  nug  the  lyric  and  rccito  t'lo  epic— poetry  proper  was  bora. 
Aa  during  the  same  period  musical  iualruinentd  wore  being 
multiplied,  we  may  presume  that  musio  came  to  hnre  an  exist- 
ence apart  from  wonU.  And  both  of  them  were  beginning 
to  aasomA  other  forma  l>VHi<lct  the  ruligioiis.  Facta 

hating  like  iinplicatiooa  mi^ht  bo  cite<l  from  the  hislorioa  of 
later  limea  and  pcopJea;  oa  tlie  practices  of  our  own  early 
minatrcls,  who  sang  to  tho  luirp  heroic  narratives  verufied 
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by  thcmsolres  ta  tnoBic  of  Uieir  ovro  oompontion :  thai 
uniting  the  now  K-parutc  ofHvcv  of  poet,  compuocr,  vooilist, 
and  inBtrunieiitaliat.  Hut,  without  fiu-llior  iUtistration,  the 
common  urij^n  and  (fnulunl  difTerentiatioii  of  Duncing,  I'ootryi 
and  Music  will  }»<.  suflictently  niiuiifi.'at. 

Tlio  ndrancc  from  the  lioinogpnoous  to  the  hotcrogenoons 
i>  dinpluyivl  not  r>iily  in  the  wpantiion  of  tlieao  arta  ttata 
each  other  and  from  ruligion,  but  ahto  in  the  multiplied 
differentiations  which  cadi  of  thorn  aflcrwards  undtrgot's. 
Not  to  dwvll  upon  tho  numhcrk'ss  kiudi  of  dancing  ihnt 
have,  in  courfU!  of  timo,  coma  into  use ;  and  not  to  occupy 
epace  in  detailing  the  progross  of  poetry,  lu  Kcon  in  tho  d»- 
veloiinii-iit  of  lh(!  vorimw  furms  of  mrfrii,  of  rhynip,  oik!  of 
gonoral  or<^uiziitioni  let  usconBne  our  attention  to  musifi 
OS  a  ly|n'  of  thi!  group.  As  argued  by  I)r  TJiinw-y, 

and  OS  implied  I>y  the  customs  of  mill  extant  burlnmus  races, 
the  first  musical  instrumenld  were,  without  doubt,  percussive 
— sticks,  cnlabitshee,  tom-tome — and  wcro  used  simply  to 
mark  the  time  of  tho  dance ;  nnd  in  this  consdint  roiicli- 
tion  of  tlio  sumo  sound,  we  see  music  in  its  most  houio- 
geneous  form.  Tho  Kgyplians  had  a  lyre  with  three 
strin]^  Tho  early  lyre  of  tlio  Greeks  bad  four,  constituting 
tlicir  iplrachord.  In  course  of  nomo  ccnturiM  lyrca  of  aevMi 
and  eight  firing*  were  employed.  And,  by  the  expiration  of 
a  thoiuMiiid  ycui'-*,  liicy  hnd  adrunecd  to  their  "  great  syvtvnt " 
of  the  double  octave,  llirough  all  which  flmiigea  thi-rv  of 
caorso  arose  a  greater  botcrogcncrily  of  nolody.  Simulta- 
neously there  came  into  use  the  different  modes — Uuriuii, 
Ionian,  riini'ginn,  ^oUnn,  nnd  Lj'dian— answering  lo  our 
keys :  and  of  these  there  were  ullimntcly  fifteen.  As  yot, 
However,  there  was  but  liltic  lielero  gen  city  in  (he  timo  of 
tlieir  mttsic.  Instnimental  music  during  (his  period  being 
merely  tho  nceompaniment  of  voeal  mu&ir,  ai.d  Tocnl  tmurio 
being  Complet<'Iy  subonlinated  to  woTtlw,— tlift  singiT  bi'ing 
also  the  poet,  chanting  his  own  compositions  and  making  the 
lengths  of  his  notes  agree  with  tlie  feet  of  his  Terses ;   ibcni 
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□avoidably  arose  »  Urcwimc  xmifonnily  of  measure,  wliich, 

Dr  liitmpy  says,  "  no  n-sourcce  of  molorlv  could  diigulae." 

LliScking  the  coinpli^  i-hytliin  obluinnl  by  our  <H]ual  bum  an<l 

ruiio<]iuil  nolcs,  tlie  only  rbytlim  voa  tliat  prodoccd  by  tlifl 

[quantity  of  Uio  ^llablos,  and  vas  of  neccesity  comparatlTcly 

(moiiotoiioiu.     And  furtlifr,  it  rniiy  be  uWjiTod  that  the  cliant 

)U3  refiultin^,  being  like  rcrilalive,  noa  much  leas  «)i<arl7 

liitWcDtialed  from  ordluarj'  speech  than  ia  our  modern  song. 

NcwrthelcM,  considering  tlio  extended  mng«  of  notes  in  use, 

the  variety  of  inwlc-*,  tliw  occuvionul  vtiriutioTii*  of  time  conae« 

qncnt  on  changes  of  metre,  and  the  raulliiilication  of  inslru- 

aonts,  vn  soo  that  muuc  had,  towiinls  the  elnsc  of  Omtk 

fcivilixation,  atlaiued  to  coruddcrnblc  hetorogpiicily :  not  in. 

■deed  as  compared  with  our  music,  but  as  compared  with  that 

which  prcctdwi  it.  As  yet,  however,  there  exiBt4)d 

^Dothing  but  melody :  liannony  vm  unknown.     It  was  not 

until  Clmslian  chujch-music  had  readied  some  developmentf 

that  mtwic  in  piirU  wiw  evolved ;  and  then  it  come  into  exist- 

'  cnco  through  a  very  unobtrusive  ditrrrentiation.     DiiBcuU  as 

it  may  bo  to  conceive,  ^  priori,  how  the  advance  from  melody 

to  harmony  could  take  place  without  a  siuldcQ  leap,  it  is  none 

the  Icaa  tniu  that  it  diil  so.  The  circumstance  which  prepared 

I  the  way  for  it,  was  the  employment  of  two  choirs  singing  al- 
ternately the  Bamo  air.  Afterwards  it  becnmo  the  practice 
(vw)-  powibly  first  miggcslod  by  a  mistake)  for  tlic  second 
choir  to  commence  before  tbo  first  had  ceased ;  thus  producing 
ft  fugue.  AVitb  the  Hiniplo  air«  then  in  use,  a  partially  har> 
Bionious  fugue  might  not  improbably  thus  result ;  and  a  very 
partblly  hannonioiui  fugue  satisfied  the  cars  of  that  age,  as 
wo  know  from  Htill  preserved  cxamph*.  llie  idea  having 
I  onoe  been  given,  the  eompoeing  of  uirit  producti\X!  of  fugnl 
I  bannony  would  naturally  grow  up ;  as  in  some  way  it  did 
'  grow  up  out  of  this  alternate  choir-singing.  And  from  the 
fugue  to  conocrled  muaio  of  two,  three,  four,  and  more  parts, 
Uhe  transition  was  e«sy  Without  pointing  out  in 

\  detail  the  increasing  oomplcxily  that  rcxulted  from  iutrotlueing 
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Dutoa  of  Tarious  lengths,  Prom  tbo  multipUcatioa  of  keys, 
fi<om  tbe  vso  of  uccidonliLLi,  from  rnrlvtics  of  timot  from  mo- 
dulations  and  so  fortli,  it  oooda  but  to  contrast  muaio  u  it  it, 
until  mvuio  u  it  wu,  to  ko  how  immoDW  is  the  increase  of 
hotoTOgcneity.  We  sec  iHs  if,  loolung  at  muno  in  its  eruenh 
b(t,  we  enumorato  its  many  diflbr«at  g«nora  and  species— if 
wo  coniddvr  the  dirUiotu  into  vocal,  instrumental,  aud  mixed; 
and  tlicir  Biibdiviaioiu  into  muao  for  difleront  voiooa  and  dif- 
ferent  tmtrumcuta — if  wo  obscrro  the  many  forma  of  sacred 
music,  from  tlio  aiinple  Iijinn,  tho  ch«nt,  tbu  cation,  motet, 
antbom,  &.O.,  up  to  tlio  oratorio ;  aad  tho  still  more  numcnnu 
forms  of  eocular  mu^ic,  from  the  hidlud  up  to  the  seri^nata, 
fWm  Uie  instrumental  solo  up  to  the  symphony.  Again,  (he 
same  truth  is  seen  on  comparing  any  one  sample  of  aboriginal 
mufiic  with  a  nmplo  of  modem  music — cwn  an  orduuiy 
song  for  the  piano;  which  wo  find  to  he  rclatiri'ly  highly 
heterogeneous,  not  only  in  respect  of  the  Tsrieties  in  tlic  [Ktch 
and  in  the  length  of  tlie  notes,  the  niunbcr  of  difiuront  nota 
sounding  at  the  same  instant  in  company  n-itb  the  roico,  nnd 
tho  variations  of  stiength  with  which  they  are  ssundcd  and 
sung,  but  in  respect  of  tho  changes  of  key,  (ho  changes  of 
lime,  llip  obangM  of  Umh>-e  of  the  voice,  and  the  many  other 
modifications  of  expression.  While  between  tho  old  loono- 
tonoiu  daiicc-chant  and  a  grand  opera  of  our  own  day,  with 
tta  cndleos  orcho«trul  complexities  and  vocal  combinations, 
the  contrast  in  heterogeneity  is  so  extreme  that  it  SMimi 
•carcely  orcdiblt^  tliat  tho  one  should  have  been  tbo  ancestor  of 
tlie  otlier. 


4 


S 1 26.  Wore  llicy  ncodal,  many  further  illuatratioDa  m'ght 
be  cited.  Going  back  to  the  early  time  when  the  deeds  of  the 
gud-king,  choiited  and  mimoticully  rcprowntcd  in  danooi 
r»un<l  his  altar,  were  further  narrated  in  piotiirowritings  on 
iho  waits  of  temples  and  palaces,  and  so  constituted  a  ruda 
litenttttre,  wo  might  trace  tho  development  of  Litomtura 
through  pliaaos  in  wluoli,  as  tn  tho  Hebrew  Scri[>(uroi,  it  pro* 
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■ento  in  on«  vork,  thoologT,-,  cMmogonj,  histoTT,  biography, 
civil  law,  etbica,  poetry ;  through  other  phoara  in  which,  as  in 
the  Iliiul,  th«  r«-Iigioiui,  mnrliiil,  historical,  th«  q>tc,  dramatio, 
and  lyric  eleiiu^nts  are  ttimiliirly  commingled;  down  to  its  pre- 
sent betorogoneous  devolopnsebt,  in  which  its  divisions  and 
RuhdivisionH  are  ho  numorous  and  varied  as  to  defy  complete 
classification.  Or  wo  might  track  tho  evolution  of  Science : 
beginning  wiUi  tlic  cm  in  which  it  was  not  yot  diiicrentialod 
Irom  Art,  and  was,  in  union  with  Art,  the  huidinaid  of  Ko- 
Itgiun ;  passing  through  the  cm  in.  wbiob  the  scicnoca  yn-n  so 
r«:w  and  rudimentary,  as  to  bo  simullani.Kni9]y  cultivated  by 
th«  euue  phllosoplicrB ;  and  ending  with  tlic  era  in  which  the 
gonera  and  species  nro  so  ntunerous  that  few  can  cnumcmtA 
ihcni,  and  no  one  can  adequatily  grasip  even  ouo  genus.  Or 
we  might  do  the  like  with  Architecture  with  Uio  Drama,  wilh 
Dn»if.  Hut  douhUe«s  tho  reader  is  already  weary  of  illustni- 
tions ;  and  my  promiiic  has  been  amply  fulfilled.  I  believe  it 
bai  been  shown  beyond  question,  that  that  which  tlie  Qeniian 
physiologists  havo  found  to  bo  a  law  of  organic  develop- 
ment, is  a  law  of  all  development.  The  advance  fi-om  tlio 
Biin{de  to  the  complex,  through  a  process  of  eucccssivo 
diffiorentiaiions,  is  seen  aliko  in  the  earliest  changes  of  tlio 
Univeno  to  w]iich  wo  con  reason  oor  way  back,  and  in  tho 
earliest  changes  which  we  can  inductively  eatabligli ;  it  iit 
DPtii  in  tho  geologic  and  climatic  evolution  of  tbo  Karth,  and 
of  CTcr;  ainglo  organism  on  its  surface ;  it  is  seen  in  tlio 
e<-olntion  of  Hnmanity,  whether  contemplated  in  llio  civil- 
ized individual,  or  in  tho  aggregations  of  races ;  it  is  scon  io 
tho  BTolntiou  of  Society,  in  respect  alike  of  its  political,  its 
religions,  and  its  economical  organi;;ntion  ;  and  it  is  seen  in 
the  uvokfion  of  nil  thoeo  cndlesa  concroto  and  ubHtnicl  pro- 
ducts of  human  activity,  which  constitute  the  environment 
of  our  daily  life.  From  tho  remotest  past  which  Science  can 
&thom,  up  to  the  novcltica  of  yesterday,  an  essential  trait  of 
Evolution  has  been  the  traasformation  of  tho  homogeneous 
into  the  hotcrogcnooiu. 
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§  127.  Hence  tlie  gcnernt  formula  arrived  at  in  tlie 
chapter  seeds  supplementing.  It  is  true  tliat  Ev-oIaUoo, 
u&der  its  primary  itspcct,  is  a  cLnngo  from  a  less  coborpnt 
form  to  n,  inoro  colicrcnt  forin,  consequent  on  the  diasiptttioa 
of  motion  and  integration  of  matter;  but  tliis  is  by  no  meui 
the  whole  trutli.  i\long  with  a  jmssago  from  tlio  cobenml 
to  the  incobereut,  tliere  goes  on  a  passage  from  tJio  aniTum 
to  the  multiform.  Such,  ot  least,  is  the  iactwhcrover  Emlo- 
tion  i«  compound;  whicli  it  is  in  tlio  imtnoase  majority  uf 
caacs.  \S'Hle  there  is  a  progressing  concentration  of  tb 
aggregate,  either  by  tho  closer  approach  of  the  matter 
within  its  limitu,  or  by  tho  dmning  iu  of  further  mntttr,  or 
by  both;  and  while  tho  more. or  less  distwct  parts  into 
which  the  aggregate  divides  and  aub-dividcsare  sevcrallyooa- 
oontrating;  the^o  parts  are  also  becoming  unlike — onlUco  in 
size,  or  in  form,  or  in  texture,  or  in  composition,  or  in  seversl 
or  all  of  these.  The  same  process  ia  exhibited  by  tlie  whole 
and  by  its  members.  I1ic  entire  mass  is  integrating,  niul 
simultaucously  difTerentiuting  from  other  maases ;  and  each 
member  of  it  is  also  integrating  and  Bimultoncously  diSen-c- 
tiating  frgm  other  members. 

Our  conception,  then,  must  unite  llieae  cliaroctcrs.  As 
we  now  nndrrsltind  it,  Kvolution  is  dcfinablo  as  a  changv 
from  an  inroIii>i-»nlhomt>g(^'n»n(y  toneiilicn-nt  lielorogeui-it.V. 
accompanying  tho  di&sipation  of  motion  and  intognilioii  of 
luaitNT. 
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CHAPTER    XVI. 

THE  LAW  OP  EVOtUTIOS  CONTINCKD 

)  128.  But  now,  does  thix  generalization  express  tlie 
wfaolo  tralh?  Does  it  iucludo  orerything  csscaUalljr  chn- 
noteriziog  Evolation  and  cxcludo  overytUing  eUc  ?  Does 
it  comprehend  all  the  plicnoincna  of  Gccondnry  rc-distrlbntioB 
which  Compound  Erolntion  presents,  without  couiprehcnd- 
ing  any  otlior  plicnomcna  ?  A  critical  examination  of  tlio 
[kcts  wiJ]  show  that  it  dooa  neither. 

Ohnngcs  from  the  Icsa  heterogeneous  to  the  inoro  hctero- 
geneous,  which  do  not  cmno  withiu  what  wc  call  Evolution, 
occur  in  eveiy  local  dU(-a.««.  A  portion  of  tho  body  in  which 
there  arises  a  morbid  growth,  displays  a  new  differentiation. 
"Wliotlirp  this  morbid  growth  be,  or  bo  not,  nioro  botero* 
geueooa  than  tho  tisaucA  in  which  it  is  seated,  is  not  tho 
question.  Ilio  question  is,  whether  tlio  organism  as  a  whole 
iH,  or  is  not,  rendered  more  hotcrogcneons  by  tho  addition 
of  n  part  unlike  orcry  pre-existing  pnrt,  in  fonn,  or  com- 
position, or  both.  And  to  this  question  there  can  be  nono 
but  nn  alHrmntivo  answer.  Again,  it  may  bo  eon- 

tiiridod  that  tlio  curlier  slages  of  docociposition  in  a  dead 
bo<Iy  inrolire  increase  of  heterogeneity  Supposing  tho 
chemical  changes  to  comincDco  in  some  pa.-ts  sooner  tlian  in 
other  parts,  as  they  commonly  do ;  and  to  aifoct  diffi-reut 
tissues  in  different  waya,  oa  titey  must;  it  ecems  to  be  a 
necessary  admission  that  tho  onliro  body,  mado  up  of  oiidv- 
couiposed  parts  and  parts  dccom]>o.'M>d  in  varioug  modes  and 
17 
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degroee,  lias  bocomo  more  botcrogonooos  than  it  mu. 
Thcmgh  gmtlcr  liomogeneity  will  be  tlic  orcututU  result,  xhe 
iinmcdialo  result  U  tlio  opposite.  And  yci  tbia  immcdistfi 
result  is  certainly  not  Evolutioii.  Other  iQntoDCcs 

an  fumixbect  by  ttocinl  dLwrders  u>d  diaaaters.  A  rebelltOD, 
wbicb,  wbile  leaving  ecmc  provinceB  ondisturbed,  derelops 
itself  hero  in  GCcrct  societies,  tbrn)  in  public  Of  monstistioDi, 
nnd  clsowhero  in  actual  confiicts,  seceB»Rrny  renders  tb« 
vocicty,  a<i  tt  wbole,  more  betvrogenoons.  Or  when  a  denih 
causes  commercial  domngcmciut  Kitb  its  entailed  b*ak- 
ruptcios,  closed  bctories,  discharged  opcrative«,  food-riot^ 
incondiariama ;  it  is  manifest  that,  as  a  Itrgo  port  of  tb« 
commnnity  rotaiiui  its  ordinary  OT^ganization  displaj'ing  tlie 
UKiutl  pbcuomcua,  these  now  phenomena  nnst  bo  regarded 
u  adding  to  tbo  compk-xily  prcriously  csistiag.  But  such 
chuiges,  so  fiir  from  coiLttituting  further  Evolutionj  orv  8tv]a 
towards  Diitsolution. 

Clearly,  then,  tbo  dclinitioB  orriTcd  at  in  tbo  lost  clinjilcr 
is  an  imperfect  ono.  The  changes  aboro  instanced  as  coining 
within  tbo  formula  as  it  now  stands,  arc  so  obvionaly  nublio 
tho  rest,  that  tbo  inclusion  of  them  impbes  some  distiDClion 
hitherto  overlooked.  Such  further  distinction  we  bare  now 
to  supply. 

^  129.  At  tlio  some  time  that  Evolution  is  a  cluingc  from 
tho  bomogcncons  to  tbo  heterogeneous,  it  is  a  cLango  from 
the  indcfiuito  to  tbo  definite.  Along  with  ou  odvuice  from 
siuphcity  to  complexity,  there  is  an  advance  from  coufiisioB 
to  ordci^from  nndotermisvd  ammgemcnt  to  dctirriniiu-il 
iirmngcmeKt.  Development,  no  matter  of  what  kind, 
exhibits  not  only  a  multiplication  of  nnbko  part^  but  an 
iocrcoM  in  the  distinctness  with  which  thoeo  parts  aro 
marked  oS  from  ono  another.  And  this  is  the  distinction 
sought.  For  proof,  it  needs  only  to  rtM:onftidortbo 

iastODOca  gpvcn  above.     The  changes  constituting  discasii^ 
hare  no  tiacb  duSuiteness,  cither  in  locality,  extent,  or 


outline,  as  the  cbanf^s  constitDting  dcrelopniGiit.  Though 
ROrtain  morbid  grovrtli^  aro  more  eommou  iii  Hoinc  parts  uf 
tho  body  than  in  others  [as  warts  on  tbo  hands,  cancer  on 
tlio  brcaata,  tubcrclo  ia  tho  lung«),  yet  they  nro  not  con- 
fined to  the.te  parts;  nor,  when  foimd  on  them,  are  they 
anything  liko  eo  precise  in  their  rolatiro  poeitions  as  nro 
tbo  normal  pnrt«  around  them,  'fboir  sixes  ore  rxtrcm«ly 
variable :  they  bear  no  sncb  constant  proportions  to  the 
body  as  organa  do.  Their  forms,  loo,  are  lar  less  specific 
tlinn  organic  forms.  And  tliry  arc  extremely  confused  in 
their  internal  etruetures.  That  ia,  they  are  in  all  respects 
compaiatiroly  indefinite.  Tbo  liko  pccaliarity 

may  bo  traced  in  decomposilinn.  That  total  iudvllnitoncss 
to"  which  a  di-ad  body  is  finally  rcdnccd,  is  a  etato  towards 
which  the  putrefactive  changeji  t«nd  from  tlicir  commonco- 
iiient.  Hio  adrancing  destmctlon  of  tho  organic  com- 
pounila,  blurs  tho  miauto  structure — diminishes  its  dis. 
tinctness.  From  tbo  porlionn  thitt  havo  nudergono  most 
decay,  there  is  a  gradual  transition  to  tbo  less  decayed 
portions.  And  utcp  by  step  thu  lines  of  organization, 
onoo  so  preciHC,  dtwnppcar.  Sitailarly  with  eociid 

changea  of  an  abnormal  kind.  The  disaflectien  which 
ioitiaUn  •  political  outbreak,  implies  a  loosonisg  of  thuso 
tics  by  which  citizens  ai-o  bound  up  into  distiuct  classes 
and  snb-chisaes.  Agitation,  growing  into  revolutionary 
meetings,  fuses  ranks  tliat  ore  usually  !e]>ara(cd.  Acta  of 
insubordination  break  tbrongh  the  ordained  limits  to  indi- 
vidual conduct;  and  tend  to  oblitentlo  tho  lines  prorionsly 
oxiHting  between  those  in  autborily  and  thoc«o  beneath 
them.  At  the  same  time,  by  tho  arrest  of  trade,  artizans 
and  othon  lose  their  occapittions ;  and  in  censing  to  bo 
ftinctionally  disticguishcd,  merge  into  an  indefinite  msiw. 
And  when  at  last  there  comes  positivo  inaorroctioD,  oU 
magisterial  and  ofHeiid  powem,  nil  clans  distinctions,  and 
all  industriul  ditli-n-nccs,  cease :  organized  society  lapses 
into  an  unorganized  aggregation  of  social  units.     Similarly, 
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to  fio  (or  u  fiunines  and  pcstOencce  casse  duizigsi  fi«a 
onlrr  towards  disorder,  tiuf  eance  ehaogea  fitnn  dcfinii* 
omiigefDents  to  iodcfiuito  arraageaientA. 

Tbiu,  tbcB,  is  tliat  increaao  of  boterognuntjr  whicli  coa- 

•tit&tes   Gfolaticm,    distingruiliod    fnan  that   iocniaaa  ol 

betcrogCDcitj  which  does  not  do  so.      Thoagli   in  diaeoM 

and  d<>iitli,  iodiTtdaal  or  social,  tlio  cnrUest  modification 

■re  additiooa  to  tbo  prc-cxixting  belerogeucitr,  iIh-jt  on 

not  additions  to  tho  pns^ixi^tiii^  definitenosa.     Tbo;  brgtB 

from  the  Tcr^  outset   to  dc&trof  thii  dofiniteaesa ;   aal 

graduully   prodnco  a  liotcrogiMieity  thai  ia   inddti^nniittt* 

instead  of  di^rmiiinte.    As  a  ciir,  alrcadr  mtiltifortn  ia  Ut 

-  TanoDsly-arraogcd  stmctnrcs  of  ronoui.  nrchitcctiiTV,  auj 

Ibo  nado  mora  mnlUfona  by  an  conh(]nakc,  which  leana 

r|>art  of  it  fltanding  and  orcrthrovs  other  parts  iti  diSbitct 

trays  nnd  degrees,  bat  is  at  tho  suuo  timo  rednoed  bam 

ord<?rly  ammgcniciit  to  disorderly  amutgomont ;   so  may 

iorgnaiz<,'d  Ixxlicii  bo  made  for  a  tune  moro  tiiultifunn  lij 

changes    which   are    nerortbelcss   disorganizinjf   change*. 

And  in  tho  ono  case  as  in  snolhcr,  it  U  tho  abiMBOtt  o( 

dcfiiiitcnosB  wluch  distinguishes  the  ntnltironnily  of  ngns- 

Bton  from  the  multiformity  of  progression. 

If  adrunco  from  tho  indclinito  to  tho  dofiiuto  is  ■■ 
u««sontial  cbaractoHiitic  of  Krolution,  vo  eLall  of  oourMt  fini! 
it  evorywhcro  dtEplAycd;  as  in  Iho  hut  duipLor  wo  (uanil 
tho  adv&nco  from  tho  homogenoons  to  tlte  faotcrogonmtu. 
With  A  view  of  Hoeing  whether  it  is  so,  let  ns  uqw  n^on- 
sidur  tho  samo  eorcral  ckssoa  of  facta. 

(  130.  ncginning,  nsbofor^,  with  a  hypothetical  illiintra* 
tion,  wo  liuvo  to  note  that  eikch  stt-p  in  tho  evolution  of  Uio 
Sulnr  System,  snppusing  it  to  hnvo  ongiuntod  ftom  diffused 
mntti'r,  was  on  lulvnnco  towards  moro  dednito  etructur«i 
At  first  irroguhu"  in  sbspo  and  with  iiidi>itinct  miirgin,  Uui 
bttutinatodiabatnncOiasitconcontratedand.bDgAn  to  rotatv, 
.  xaost  I>nvD  luMuniod  tho  form  of  an  obtato  spheroid,  whioh* 
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with  orvTj  incretise  of  density,  bccamo  marc  spccifio  in  out- 
line, urn!  had  its  Burfac©  more  Bliarply  mnrkt-d  off  fi-om  iho 
Earrounding  Toid.  Simulliinooualy,  Iho  constituent  por- 
tions of  nebulona  nmttcr,  inatt-ad  of  moving  independently 
towarda  their  common  centre  of  grarity  from  nil  points, 
Rud  n^olriiif  round  it  in  various  planu«,  as  tboy  would  nt 
fintt  do,  must  havo  bnd  theso  planes  more  and  more  merged 
•  into  a  single  plane,  tliat  bccnmo  loss  variable  as  the  coneon- 
tnklioa  progrc«»od — ^become  grnduidly  defined. 

According^  to  ths  hypothesis,  chango  from  indistinct  ch&> 
raetcrs  to  distinct  Ones,  wits  repeated  in  tho  evolution  of 
planets  and  witellites ;  ond  may  in  them  bo  traced  mndi 
further.  A  gaseous  spheroid  is  less  ddfioitely  limited  tlioa 
a  flnid  spheroid,  since  it  is  subject  to  larger  nnd  more  rapid 
undulations  of  mrfacc,  and  to  much  grontcr  distortions  of 
gi-iieral  form ;  and,  aimilarly,  a  liquid  !!j>heroid,  covered  as  it 
must  bo  with  wavcfl  of  various  mo^iiitudes,  is  loss  definite 
thou  a  solid  ftpheroid.  llip  decrease  of  ubinteness  tlint  goes 
along  with  increase  of  integration,  brings  reUtiro  defiiiite- 
ncss  of  other  ek-mente.  A  planet  having  on  axis  inclined 
to  the  ]i1ane  of  its  orbit,  must,  while  its  fonn  is  very 
oblate,  have  its  pUno  of  rotation  much  disturbed  by  tho 
attnictioR  of  extei-tuil  bodies;  wherens  its  approach  to  a 
Bpliericnl  form,  involWng  a  tmulkT  processional  motion, 
involves  less  marlied  variations  in  tho  direction  of  its  axis. 

With  progressing  sotllcment  of  tho  space-relations,  tJio 
ftirce-TcItttions  simnltnneously  become  moro  euttk-d.  TJie 
exact  calculations  of  ph^'sical  astronomy,  show  us  how  defi- 
nite theso  force-relations  now  ore ;  while  their  original 
iudeCniicncsa  is  implied  in  tlio  estretno  difhctilty,  if  not 
impossibility,  of  subjecting  the  nebular  hypothesis  to  matho- 
liiatifiil  treatment. 


§  131.  From  that  primitive  msltrn  stato  of  tho  Earth 
infcroblo  from  geological  data — a  state  accounted  for  by  the 
nebular   hypolheeis    bat   inexplicoblo   OD  any  oilier — tha 
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trtiDidtion  to  its  existing  state  baa  bwn  tliroagh  RtAgce  it 
wliiuh  11>e  clioractcTs  berame  more  dotomunatc.  Bosidd 
hviag  coniparatiTcljr  nustiiblv  la  enrrtw-o  and  contour,  a  i 
«]ili(.Tot<I  JM  less  spocitio  tiiaa  n  solid  ttiilu'roid  iu  liaring 
fixed  dLithbulioa  of  pnrtA.  CarrmU  of  molUnt  nuUtr, 
lliougit  kept  to  certain  goncnti  circaitA  hy  tlio  condiUoos  i 
vquilibiium,  ctumot,  la  tlio  nbsuico  of  aolid  bouudariMt 
precise  or  permanent  in  their  directions :  alt  port«  must 
in  motion  with  rrapcct  to  oilier  ports.  Uut  it  supcrQ 
Eolidiflcntion,  rrcn  tboiigb  pnrliiil,  U  miuiift?stly  a 
towards  tbo  cstablisliinenl  of  definite  rotations  of  posit^Bi 
In  •  thin  cruat,  however,  fret|iifQtly  mptnrod  by  di^turl 
forces,  and  moved  by  vvi'ry  tidal  undulution,  lixity  of  i 
latire  position  can  bo  but  temporary.  Only  ns  Lhe 
thickens,  can  there  arieo  distinct  and  Ei-tllud  g:«<o(7ni|: 
relations.  Ob.«erTc,  loo,  that  when,  on  a  sinfw 

that  has  cooled  to  (lie  reqaiciite  degree,  there  brains  to 
cipitate  the  water  floating  oboro  ns  vapour,  tbo  depusitt 
cttnnot  nutinluin  any  dcfiuitcness  eilhiT  of  stato  or 
Falling  on  a  aolid  envelope  not  thiek  enough  to 
anything  b<'yund  elight  ^1lriation8  of  l(;vi-1,  tbo  wulvrr  uiu 
forui  aliallow  pooU  over  nrea.i  ituQiuieuUy  cw\  to  permit  &» 
densntion  j  which  areas  must  pa£S  insensibly  into  otltcrs  that 
are  too  hot  for  this,  and  miijit  themR-lvcs  from  time  to  titoo 
bo  so  reiiscd  in  temperature  as  to  drivo  oH  the  water  lying 
on  thorn.  With  progressing  rc&igcntion,  however, — witk 
a  growing  thicknc-H^  of  cnist,  n  coiisc<|iieiit  formaUon  of 
larger  elevations  and  deprcssionit,  and  tLu  prtvijiitation  »f 
mora  stmosphvric  water,  there  comes  an  arrangomeut  tj 
porta  that  is  comparatively  JUed  in  Uilh  tiriio  and  spamj 
and  tho  deGnitcness  of  stnto  and  position  incrooscsi  ut 
lluTO  roeultB  such  a  distribution  of  continenta  and  occ 
as  we  now  see — a  dJHtnbiition  that  is  not  only  topogmpb 
Oklly  pruciao,  but  also  in  its  clilT-markcd  cooal-Unm  prvsvnb 
divisions  of  loud  from  water  moro  dofinito  than  could 
(izistcd  when  all  tlui  nncovenul  arras  were  low  islands  wit 
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■Itclriug  honchcs,  over  n'hiclt  iho  tide  ebbod  uid  flomd  to 
great  ilistanccs. 

Bcepcoting  tbo  clinractcrislios  clusscd  as  geological,  wo 
ma;  draw  parallel  inlerenceti.  Wlile  Uie  Earth's  cnist  was 
tbin,  mountain-chains  were  impossibilttiea :  there  could  not 
biiTO  been  long  aud  wvll-dcfinod  axes  of  olovation,  witli 
distinct  water-alieds  and  arciM  of  drainn^.  Moreover,  the 
denudation  of  small  islands  by  small  rircrs,  and  by  tidal 
RtrcamH  botli  fi'i-blo  ond  narrow,  would  produco  no  clearly- 
marked  sedinieutary  strata.  Confu.iod  and  vnrying  mossca 
of  detritus,  such  d!)  wo  now  find  at  tlio  mouths  of  brooks, 
nmiit  baro  boon  tho  prcrniling  formations.  And tLcEO  could 
g^vo  placo  to  distinct  eitrata,  only  a.i  tlioro  arose  continents 
and  oceans,  with  their  groat  rivers,  long  coast-lines,  and 
vridc-«prcadiug  marino  currents. 

Uow  there  most  stmultAnooaBly  havo  resulted  more  do- 
finito  jnotconalogionl  characters,  need  not  bo  pointed  out  in 
dot«n.  That  diHc-rcnees  of  climates  luid  scASons  grow 
rolativoly  decided  as  tho  heat  of  tho  Sua  bceamo  distin- 
goisbublu  from  the  proper  Itost  of  tlio  Earth ;  and  that 
tho  production  of  more  spcciGo  conditions  in  euch  locality 
was  aided  by  increasing  permanence  in  the  distribatioa  of 
lands  and  seas ;  are  conelutiioiu)  euiSctcntly  obvioiu. 


}  1S2.  Let  us  turn  now  to  the  cridence  fomislicd  by 
organic  bodies.  In  place  of  dodnctivo  illtutrationa  liko  tho 
foregoing,  we  sludl  here  find  iiumci'ous  illuRtrations  which 
bftvo  been  inductively  establisbod,  and  aro  therefore  lesti 
open  Uy  crilJctsm.  The  process  of  mammalian  development, 
for  example,  will  supply  us  with  nmneroos  proofs  ready- 
described  by  ombryologiats. 

Tho  first  change  which  tbo  ovum  of  a  mummal  undergoes 
after  continued  scgmcnbalion  has  reduced  its  yelk  to  a  mul* 
berry-like  mass,  is  the  appearance  of  a  greater  dcfiiiitenoss 
in  the  periphenl  colls  of  this  moss;  each  of  which  aetjaires 
a  distinct  cnTcl<^iiig  membrane.     These  peripheral  cclla. 
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TAgacIj  (Ustinj^iUhod  from  Ibe  intcriml  cnca  by  Omb 
minDtor  Bab-<lirisioii  as  well  as  hy  tlH'ir  greater  complote- 
nces,  coolcaco  to  form  tho  blastodomi  or  germinal  mom- 
brtmc.  Presently,  ono  portion  of  llili  mombnino  ia  ren* 
dcrcd  nnliko  the  rcRt  by  tho  accamalatioa  «f  cells  etill 
moro  8nb.divi(lc3,  which,  togcthirr,  form  an  opnqae 
roundish  spot.  This  ana  gtrminalivct,  ns  it  ia  csUcd, 
shadcR  off  gradually  iuto  the  surrounding  porta  of  tbo 
blustodcnn;  and  the  area  peUnada,  sabeeqaently  formed 
in  the  midst  of  it,  ia  similarly  without  precise  nuu^o. 
Ilio  "  primitive  trocc,"  wliicli  inaltos  its  appearance  in  the 
centre  of  the  ana  ■pelhteida,  and  is  the  rudiment  of  tltot 
verlohmto  nxis  which  is  to  he  the  fundamental  chamctcr- 
iatic  of  the  mature  auJmnl,  is  showtt  by  it«  name  to  be 
at  first  indefinite — a  mere  trace.  Ueginning  as  a  shallow 
groove,  it  bccomca  slowly  moro  pronounced:  its  side* 
grow  hig1i(T;  their  eummitji  orcrhtp,  and  at  last  unite; 
and  80  tho  indefinite  groove  passes  into  a  dcfinilo  tulw, 
.forming  tho  vertebral  canal.  In  this  vertebral  canal  Uia 
(leading  divisions  of  tlio  bmia  aro  at  Brst  discomible  only 
as  slight  bulginga ;  while  tho  vertobrai  commence  as 
indistinct  modifications  of  the  tissue  bounding  tho  canaL 
Biuiultutioousiy,  the  outer  surfiico  of  tho  blastoderm  haa 
boon  differentiating  from  tho  toner  surface :  tlicre  baa 
oriscn  a  division  into  the  seroos  and  mucous  layers— • 
division  at  the  outset  indistinct,  and  traccablo  only 
about  tho  germinal  area,  but  which  insensibly  spteads 
tlu^ughout  nearly  tho  wholo  germinal  mombrane,  and 
becomes  definite.  From  tho  mucous  1»yor,  tho  develop, 
moat  of  tho  alimentary  canal  proceeds  as  that  of  the 
vertebral  canal  docs  from  tho  serous  tnycr.  Originally  s 
simple  channel  along  tho  under  surface  of  the  embryonic 
tho  int«)>ttnfi  is  rendered  distinct  by  tho  bending 
a,, on  each  side,  of  ridgca  which  finally  join  to  form  a 
tubo— the  pirrmanenl  absorbing  surfuce  is  by  degrees  cut  off 
&om  that  tcmjiorary  absorbing  surface  with  which  it  was 
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tontintions  anil  nmlbrm.  And  in  an  analogoiu  maiincr 
the  entire  ombrjro,  vLidi  &t  first  lies  cuUprcad  on  tito 
yclk-sacb,  gradually  rUcs  np  from  it,  ond  hy  tlio  >nr»lti- 
in(f  of  its  vcntntl  n-gion,  bocomcs  a  separate  inasa,  con- 
n<x>tcd  with  tho  yclk-sack  only  by  a  narrow  dact. 

Those  eliangcs  tliroogli  wliicli  tbo  g<r.i'nd  »lrnphir«  in 
marked  out  wilh  elowly -in creasing  precision,  are  parallcicd 
iu  tbe  evolution  of  Mcli  organ.  Tliu  heart  begins  a»  a 
mere  aggregation  of  cells,  of  which  Uio  intior  liquefy  to 
form  btood,  wbilo  tho  outer  ara  transformed  into  tho 
walU ;  and  when  thnx  sketched  out,  tho  heart  is  indofinito 
not  only  as  being  unliiu>d  by  limiting  membruno,  bat  aUo 
as  being  litUo  moro  tlntn  a  dilatation  of  tho  central  blood- 
renel.  By  and  by  tho  roceiring  portion  of  tho  carity 
becomes  distinct  from  the  propelling  portion.  Aft«rwarda 
tboro  bt>giu3  to  grow  across  the  vontrido,  a  septum,  which 
is,  however,  some  tjinc  bcforo  it  shuts  off  tho  two  halves 
from  each  other ;  while  tho  lalor-formed  septum  of  tho 
nunc  Id  remains  iucompluto  during  tho  whole  of  fmtal 
'e.  Agais>  tho  liver  commences  by  moltipli* 

cation  of  certain  cells  in  the  wall  of  tho  intestine.  Tho 
thickening  prodncod  by  this  multiplication  "  increases  so 
OS  bo  form  a  projoctJou  open  tho  exterior  of  the  canal;" 
and  at  the  same  time  that  tho  organ  grows  and  becomes 
distinct  from  tho  intestine,  the  channels  running  through 

ore  transformed  into  ducts  having  cleorly-markcd  wnlla. 

limihirly,  certain  cells  of  tho  oxtomol  coat  of  tho  alimentary 

1  at  its  npper  portion,  aconmnlate  into  lumps  or  buds 

<m  which  the  lungs  are  developed;  and  tJteeio,  iu  (hoir 
general  outlines  and  detailed  structure,  acquire  distinctness 
step  by  step. 

Changes  of  this  order  continue  long  after  birth ;  and, 
[n  tho  human  being,  arc  some  of  them  not  completed 
till  middle  lifo.  l>uring  youth,  most  of  '  tho  articular 
surfacos  of  tho  bones  remain  rongh  and  (ii-sured^tho  cai> 
CUOOOi  dopoait  ending  irregularly  in  the  surronndinf^carti- 
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lagc.  But  between  puberty  nnd  tho  ngo  of  tliirly,  then 
urticuUir  Kurfoces  nvo  finialied  off  into  smooLb,  Iiarcl,  ftbnrplj-- 
cut  "epiphyses."  GcncnJly,  indfed,  wo  may  say  tbat  in* 
cn>ase  of  deljmten(>3s  contiuuns  when  thcro  liu  ocasud 
to  bo  any  upprcciablo  incrcaso  of  lioterogenei^.  And 
(liero  in  ruiisoa  to  ihinlc  tliat  tliose  modificstlonB  which 
take  place  after  mtilurity,  bringing  ftboat  old  age  aod 
(lonlh,  aro  modifications  of  this  nature;  eince  they  onuw 
rigidity  of  etructuru,  n  conscqiiouC  rcirtriction  of  novo 
ment  and  of  fuuctioniil  ]i)i»bility,  n  gnulual  ni\rrowiog  (d 
the  limits  within  which  the  vital  processos  go  on,  ending-, 
in  nn  orgnnic  adjustment  too  precise — too  imrrow  in  iti 
margin  of  possible  \-ariution  to  purniil  iha  rcfftmito  oda, 
lion  to  changes  of  external  couditioofl. 


}  133.  To  prove  that  tho  Earth's  Flora  and  Fnniw, 
regarded  cither  as  wholes  or  in  thotr  Bepantto  Epoctcs,  hava 
progressed  >n  dcfiniteaoss,  is  no  more  possihlu  Uum  it  vtm 
to  proTO  that  Ihoy  haw  progrCHScd  in  hotorogeoeity :  lock 
of  facts  being  &D  obstacle  to  the  ono  conclusion  as  to  tho  other. 
If,  howeror,  wo  allow  onraelvra  to  reason  from  tho  hypothesi*, 
now  daily  rendered  more  i)roli(ibIe,  tiuit  every  species  np  to 
ttie  most  complex,  lias  arLtcn  out  of  the  stmpleet  throngb 
ibc  nccumidntion  of  modiiicatioDS  npon  modifications,  jiul 
as  every  individual  nri^cs;  wo  shall  boo  tlml  there  must 
liavD  boon  a  progress  from  llio  indeterminate  to  the  deter-! 
minato,  both  in  the  particular  forms  and  in  the  groups 
forms. 

Wo  may  set  ont  with  tho  signifinuit  fact  that  the  lowesi 
m^gantsms  (which  uro  analogous  in  atructaro  to  tho  gormi! 
of  all  higher  ouoe)  bavo  so  litUo  dofiuileaoes  of  charactvf. 
that  it  is  diffioolt,  if  not  impoasiblo,  to  decide  whether  the; 
ore  plants  or  animals.  Iloapecling  sundry  of  them  there  oro 
oDsotUed  diepatcs  between  Koologists  and  botanists ;  luid  it 
is  proposed  to  group  them  into  a  seporute  kingdom, 
A  cottunoQ  bosia  to  tho  animal  and  vegetal  kingdom] 
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next  that  aniou£f  tho  iVofoioa,  extromo  indofinitcnoss  of  ehnpo 
is  goDornl.  lu  sundry  shoU-lcsa  Rbizopods  iho  form  is  bo 
irrogular  aa  to  adiiut  of  no  dcacription ;  ntid  it  is  nc-ithor 
alike  in  any  two  indindiials  nor  in  tho  e&mo  individoal  at 
eacoossiro  moments.  Hy  ap^ogntlon  of  snch  creatures,  ara 
produced,  among  otlier  induGiiito  l>odici>,  Uio  Sponger- 
bodies  that  aro  indellnito  in  size,  in  contoor,  in  internal 

rron^oinvnt.  As  farther  Ehowiog  how  rolatiix'ly  indGter- 
miiialo  ora  the  aimplcst  orgimiiimti,  it  may  ho  mentioned 
that  their  attoctores  vary  greatly  with  surrounding  con- 
ditions :  80  mach  so  that,  among  tho  Protozoa  and  Pro- 
tophi/ta,  mxiny  formB  which  were  onca  clossod  ns  distinct 
epoi-iea,  aud  oven  as  distinct  goucra,  arc  found  to  bo  merely 
Varieties  of  one  species.  If  now  wo  call  to  mind 

how  precise  in  their  attribntea  aro  tho  highest  organisma — 
how  sharply  cut  their  outllncii,  how  invariublo  Iht-ir  pro- 
portions, and  liow  comparatively  constant  thctr  structures 
under  dianged  conditions;  wo  cannot  deny  that  greater 
doGnitoucsi  JB  ono  of  their  chaimctcri-itics.    \Yo  must  admit 

liat  if  they  hare  been  evolved  oat  of  lower  organisms,  an 

icreaso  of  de&nitcneeB  has  been  an  accompaniment  of  their 

oliiticin. 

lliat,  in  courso  of  time,  species  have  become  more  sharply  , 

larkcd  off  from  other  species,  genera  from  genera,  and 
iors  Irom  orders,  is  a  conclusion  itot  admitting  of  a  moro 
positive  estnbliidimout  tfann  tho  foregoing;  and  must, 
indeed,  stand  or  fall  with  it.  If,  however,  epoeica  and 
.genera  and  orders  Irnro  iiriKon  by  "  natural  selection,"  Uien, 
Mr.  Sum'in  shows,  there  must  havo  been  a  tendency  to 
uco,  causing  tho  contrast ji  betnurn  groups  to 
:0   grCMtcr.      Disappearance   of  intermediuto    forms, 

'ss  fitted  for  special  sphercA  of  cxiEtcnco  than  the  ex- 
trumo  forms  they  connected,  mu»t  liavo  mado  Hm 
diflerenccs  between  the  extreme  forms  decided;  and  so, 
from  indistinct  and  unstable  varieties,  must  slowly  have 
produced   duitinct  and   stable  species— an   inference 
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which  U  in  harmony  with  what  wo  know  nspccling 
or  men  and  niccs  of  domoMtio  uniroals. 

§  131.  Tho  sncceasivo  phases  through  which 
Yitt-V),  very  obrionsljr  duipUy  tbo  progreos  from  indctorw] 
imaato  ntTangcmeQt  to  dctorminato  arrangemont.  A  wnn- 
dcniig  tribo  of  MTogcs,  boing  fixed  neiUicr  in  it«  locality 
nor  in  its  iutemol  distribution,  is  far  Icsa  deflnito  in  tbo 
rclntiro  positions  of  its  parts  tbaa  a  nation.  In  such  a  tribo 
lh«  eocinl  n-Utioiia  nro  similarly  confusod  and  iinxctlU-d. 
PolitictJ  nutliority  i»  neither  well  establiabod  nor  prodae. 
Distinctions  of  rank  aro  neither  clearly  marked  nor  itD< 
passable.  And  save  in  tlio  difierent  occupations  of  men  and 
women,  thcro  aro  no  complcto  industrial  dii'isions.  Only 
in  tribcfl  of  considerable  size,  which  bavo  enslaved  othiT 
tribes,  ts  the  economical  diflfcrentiation  decided. 

Any  ono  of  these  primitive  societies,  however,  lliat  ovolroti, 
bcoomoti  step  by  otcp  more  spceiGc.  locrt-axing  in  sin', 
oemseqaently  cenatng  to  be  so  nomadic,  and  restricted  .n 
ila  range  by  neighbouring  societies,  it  acquires,  after  pro- 
looged  border  warfjiro,  a  settled  territorial  boundary.  'Jlio 
^tiuction  between  the  royal  race  and  tho  people,  eventually 
amounts  in  tho  popular  apptohonsion  to  a  diSerenco  tA 
nature.  'Hig  warrior-claas  attains  a  perfect  separation  from 
classes  devoted  to  the  cultivation  of  the  soil,  or  olber 
ocoopitlions  regarded  as  servile.  And  there  arisos  • 
priesthood  tbflt  is  doHncd  in  its  rank,  its  functions,  iU 
privileges.  This  aharpnevs  of  definition,  growing 

both  greater  and  more  varioosly  exemplified  as  societies 
odranoo  to  maturity,  is  cxtremoet  in  those  tlutt  bare 
reached  their  full  development  or  aro  declining.  Of 
onciont  Egypt  we  read  that  its  social  divisions  wvro  prociso 
Bad  its  castoms  rigid.  Itocont  inTOstigotions  mnkv  it  more 
than  ever  clear,  that  among  the  Assyrians  and  surrounding 
pcopW,  not  only  wero  the  laws  nnalterable,  but  even  the 
minor  habits,  down  to  those  of  domestic  routino,  poeseswd 
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^  nacrcdnosa  wliich  insured  Uicir  pcrniaiicnco,  Iii  India  itt 
tbo  jjrcecnt  daj,  tho  nnchaiifpablo  distinctions  of  costo, 
Doi  less  tli&a  the  constancy  in  modoi  of  drc«fl,  industrial 
proceBSOa,  and  religions  obEorrancca,  show  us  bow  tixcd  nro 
tbo  omisgomcDts  whcro  tbo  antiquity  is  great.  Nor  docs 
(^lina,  witb  its  k>ng-Botlled  politiral  organization,  its  elabo> 
roto  and  precise  convi-ntions,  and  its  nnprogrcssive  liUw 
ratiirc,  fail  to  exemplify  tbc  same  trutb. 

Tbe  successive  phases  of  our  own  aud  adjacent  aocielies, 
furnisk  facts  somiowbat  difTcrcnt  in  kind  butsiinilsriiimcut- 
ing.  Onginidly,  monorcbicnl  aatbority  wns  more  baronial, 
»nd  baronial  autbority  more  monarcbicai,  than  ailenrords. 
^utwt-on  modem  priests  and  tbc  prii-sts  of  old  litnos,  who 
wbile  officially  teachers  of  religion  wcro  abto  warriors, 
jndgca,  arcbitocts,  tbero  is  a  uiarkcd  diDorcnco  in  doS- 
nitvncss  of  function.  And  among  tbo  people  cngngvd  in 
productive  occupations,  tbe  like  contratita  would  be  found 
to  bold :  the  industml  class  baa  become  moro  distinct 
from  tbo  military;  and  its  Tarious  divisionA  from  one 
ftnother,  A  history  of  our  constitution,  reminding 

us  how  tbe  powers  of  Eiug,  Lords,  and  Commons,  bavu 
bocn  gradually  settled,  wotdd  clearly  oxbibil  analogous 
changes.  Countless  lacts  bearing  Lbo  liko  coustructioiit 
wonid  m?et  us  wcro  wo  to  trace  tbe  development  of  legis- 
bttiou;  in  tbo  succcssiTO  etogca  of  wliicli,  wo  should  fiitd 
statutos  gradually  rondcrod  more  itpecifio  iu  their  appli- 
cations to  particular  cases.  Even  now  we  see  that  each 
new  law,  beginning  as  a  vngno  proposition,  is,  in  tlio  conrso 
of  enactment,  ebbomt«d  into  speciBo  clauses;  and  furtJicr 
lliat  only  after  its  inlerprclatioa  has  been  established  by 
judges'  decisions  iu  coiirts  of  justico,  does  it  teodi  its  final 
do&nitcness.  From  tbe  annals  of  minor  inslitu- 

tions  like  evidence  may  bo  gathered.  Keligious,  cliaritnble, 
litcraij,  and  all  otlicr  KOciclics,  starting  with  ends  aud 
metbods  roughly  sketched  out  and  easily  modifiable,  show  us 
how,  by  the  accumulation  of  mka  and  proccdcnts,  the  pur- 
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poaoB  bccomD  more  distinct  and  tho  modos  of  action  mors 
roHtrictcd;  antil  nb  List  iiecny  follows  a  fixity  wLich  ftdmiu 
of  no  odnptation  to  new  conditions,  Sliould  it  be  olijWtisl 
that;  among  civilized  nations  thoro  aro  oxsmplos  of  de- 
crcaeisg  dofiiiit«Doii8,  (inalanco  tho  brooking  down  of  liuit* 
liDtwcen  nnksj)  tlio  ropljr  is,  that  each  apparent  exceptions 
RTO  tlio  Dtccompanimcntfl  of  n  Boctid  mctamorpliosi* — a 
cltongo  from  Uis  military  or  predatory  typo  of  social 
stmctnre,  to  tlio  indostrial  or  incrcontilo  ty]>o,  during  wlii(.-h 
tbo  old  lincR  of  organization  are  disappKuriug  and  lUe  new 
OHM  becoming  more  marked. 

§  135.  All  orgaiiix«d  rcsalts  of  social  action — oil  snprr- 
organic  atructorcs,  pasa  tlirongh  pandlot  phases.  Being,  ai 
Ihuy  art),  oLjcctirc  products  of  subjcdivo  procossn,  lluy 
Diut  display  corrcflponding  cliangcs ;  and  that  thoy  do  thin, 
(lie  cases  of  Langnago,  of  Science,  of  Art,  clearly  provo. 

Striko  out  from  oar  ecntcncoi  vrcrytliing  bat  Donns  and 
verbs,  and  tlicrc  staudit  displayed  tho  vaguoneas  clumu;* 
tcrijiing  undeveloped  tongues,  ^^1lcn  wo  not«  how  each 
inHoction  of  a  Tcrb,  or  addition  by  wliidt  tlio  com  of  a  noua 
ie  marked,  wr\-c!i  to  limit  tlio  conditions  of  action  or  of  ex- 
istence, we  Bco  tliat  thoBO  constituentd  of  speech  enable  men 
to  communicate  their  tlioughts  more  prociacty.  That  Um 
npplicalton  of  an  adjcctiro  to  a  noun  or  an  adverb  to  n  vmh, 
narrows  tJ»  class  of  things  or  changes  indicated,  implies 
tliat  the  ttdJiliomd  word  serves  to  niako  tho  proposition 
moro  distinct.     And  similarly  with  olhur  parts  of  apocch. 

The  like  cifect  i-csults  Jrom  Uie  multiplication  of  words  ot 
each  order.  AVhen  tho  namoa  for  objects,  and  acts,  and 
qiialitieH,  aru  but  fow,  the  range  of  each  is  proportioualdy 
wide,  and  its  moaning  thcrcforo  unspceific.  The  similt'a  ami 
molaphors  bo  much  usod  by  aboriginal  rncoe,  indimclly 
and  imperfectly  snggest  ideas,  which  tliey  cannot  uxprcti 
directly  and  perfectly  from  lack  of  words.  Or  to  Uvico  a 
ouse  &om  ordinary  life,  if  wo  comparo  t^  spoooh  of  tha 
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iwasant,  vKo,  out  of  his  limited  Tocabnlary,  can  describe 
the  coiiU'ntfl  of  tha  bottle  he  carries,  only  as  "  doctor's- 
Btuff"  whicli  bo  bfts  got  for  his  "  «ick  "  wifo,  with  tho 
speech  of  the  physiciiui,  who  tolls  tlioso  educated  Iiko 
himself  tho  particniar  compoHitiun  of  tho  mcdicino,  and  the 
particular  di»nnlcr  for  nliidi  ha  has  prescribed  it ;  we  have 
vividly  brought  home  to  u»,  tho  precision  which  Unguago 
giuRS  by  tho  maUiplication  of  terms. 

Again,  in  tho  counc  of  its  ovulation,  each  ton^c  acquires 
n  further  accuracy  throngb  processes  which  fix  tho  meaning 
of  each  word.  iDtcllcctenl  interconnto  slowly  diminiahea 
laxity  of  exprcxHion,  Uy  nnd  by  dictionarioa  give  defini- 
tions. And  oventuolly,  among  tho  moat  cultivated,  indo- 
finitcnoss  is  not  toIcmtiiJ,  cither  in  tbotcrma  used  or  is  their 
grammatical  combinations. 

Onco  more,  languages  considered  as  wholes,  bceomo 
gradually  more  diarply  marked  olT  from  one  another,  and 
from  their  common  parent :  aa  witness  in  early  times  tho 
diviTgcnco  from  tho  tenmo  root  of  two  Uiiguages  so  unlike 
ns  Greek  and  Latin,  and  in  Utor  times  the  development  of 
tlirco  Latin  dialects  into  Italian,  French,  and  Spaninh. 


§  136.  In  his  "  ilistory  of  tho  Inductive  Sciences,**  Dr. 
^^^lcwelI  i-ars  that  tho  Greeks  failed  in  physical  philosophy 
becauHo  Ihi^ir  "  ideas  were  not  distinct,  and  spproprinto  to 
tho  fiwts,**  I  do  not  quote  this  reniiirk  for  its  luminous- 
neHS ;  sinoo  it  would  bo  equally  proper  to  aacribc  tho 
indistinctness  and  inappropriatcnosa  of  their  ideas  to  the 
jmporfectjou  of  tiieir  physical  pMloHophy ;  but  I  quote  il 
because  it  serves  as  good  evidonco  of  tho  indeSniteueea  of 
prJRiilivo  Kcicnoe.  Tbo  Bamo  work  and  its  fellow  on  "  Tlio 
I*hiloaophy  of  tho  Inductive  Sciences,"  supply  other  eii-i- 
deucos  equally  good,  becauso  equally  independent  of  any 
euch  hx-potliesis  as  is  bore  to  bo  established.  Beapccting 
nmtbematicii,  wo  liavc  tho  fact  that  geomciricol  thoorema 
grovt  out  of  empirical  methods ;  and  that  thcso  theorems,  at 
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first  isolfttol,  did  not  acquire  Uio  cloamoss  which  complcti 
domotistmtioii  gives,  imlil  tboy  wcro  nrraDgc<l  by  EacU 
iuto  B  series  of  Ovptudrnt  pri>iM>sition8.     At  a  IqUt  period, 
the  same  goncral   truth  wil»  oxomplifit-il  in  t)iu  progrvsl 
from  tlio  "mclliod  of  exliauations"  and  the  "  method  of 
iiidiviTiililea"   to  t)ie  "metliod  of  limits;"  which   is  the 
crntral  idea  of  tho  iDHnitcstmnl  calculus.  In  carlj 

mCfhiuiic*,  too,  may  ho  traced  a  dim  pcrcpption  thut  action 
And  rc-nction  are  equal  and  opposite ;  though,  for  ages  after, 
thia  truth  remained  anformuUitcd.  And  eimiUrly,  tlis 
property  of  inertia,  though  not  distinctly  ooaiprohoi>dod 
until  Kopli-r  lived,  wiw  vaguely  recognixcd  long  prt-vionily. 
"  Tin."  conception  of  statical  force,"  "  was  neror  preseiilnl 
in  «  distinct  form  tilt  tho  works  of  Archimedes  appeared;" 
and  "  tho  conception  of  accek-niting  force  was  confuted,  ia 
tho  mind  of  KepU>r  and  his  contempornrics,  and  did  uol 
hecomo  clear  enough  for  purposes  of  sound  scientiBo  rowOD- 
iug  before  the  BHCci?ediug  century."  To  which  specific  asscr* 
tJons  may  be  added  the  g^'nira)  remark,  tlutl  "  t<.-rms  whirb 
originally,  and  bofuro  ibo  liiws  of  motion  wcro  fully  knowBi 
were  used  in  b  yorj  vague  and  iluctualiiig  Rcniw>,  wi-rs 
•flcrwards  limited  and  rendored  precise."  Wlien 

wo  torn  from  abstract  scientifio  conecptiona  to  tho  coti- 
creto  prerifionx  of  Mionco,  of  which  astronomy  fumislMS 
numerous  oxamplcs,  a  liko  contrast  is  Tisiblo.  Tho  timM 
at  which  celestial  phouomens  will  occur,  hare  been  predicted 
with  e%'er- in  creasing  accumcy.  Errors  onoo  amooBting  to 
days  are  now  diminished  to  eeconda.  Tho  corrospoudeDco 
between  tho  real  and  supposed  funoa  of  orbits,  lui»  b«i- 
gradually  rt^iidorpd  marc  precise.  Originally  thought  circular, 
then  epicyelical,  then  elliptical,  orbits  arc  now  aecertaiued  to 
be  cun'es  which  always  doriato  from  perfect  ellipses,  and 
are  ever  undergoing  ehnnges. 

Bat  the  general  admncii  of  Science  in  definitoneis,  is  bnt 
ihown  by  the  contrast  hotweoD  its  qnalitatire  stage,  and  its 
quantitative  stage.    At  first  the  foots  ascertained  wero^  that 
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botwccn  saeh  nod  toch  phcnomc&A  somo  conniMioD  existed 
— tliiit  tlio  tppouiiQcea  a  and  ft  aIwajth  occurred  together  or 
in  sncoession;  bat  it  vraa  knoim  neither  what  was  tbe 
nitturo  of  itio  relation  bctwcun  a  nnd  b,  cor  how  mncli  of  a 
nccompaniod  bo  much  of  ft.  Tlie  dovolopment  of  8cicaco 
haa  in  part  been  the  reduction  of  tlicso  vaguo  connoxious  to 
distinct  ones.  Most  relations  li&ro  Locu  clusscd  aa  me* 
chauicid,  chemical,  thermal,  electric,  magnetic,  Itc, ;  nod  vro 
luiTo  Uiinit  to  infer  tho  amounts  of  tho  antocedcnta  ttnd  eon- 
K-quenls  from  each  other  with  exactnesit.  Of 

illuBtrationa,  Bome  fumialicd  by  physics  have  been  given ; 
and  from  other  sciences  plenty  may  bo  added.  We  have 
positively  ascertained  tho  conRtitBcnla  of  numerous  com. 
pounds  which  our  anceetora  could  not  analyK«,  and  of  a  fikr 
greater  nambor  which  thoy  never  <n"cn  saw ;  and  tho  com> 
hiniug  oquivalentii  of  these  elements  arc  accurately  calcu- 
lated. Phyaiology  shows  advance  from  qoalitatiro  to  (]iian- 
titativo  provision  in  tho  weighing  and  measuring  of  organic 
products,  and  of  tho  materials  oonauracd;  as  well  as  in 
tneasuT«mcnt  of  function!)  by  the  spirometer  and  the  sphyg- 
mograph.  By  Pathology  it  is  displayed  in  tlio  uso  of  tho 
statistical  method  of  determining  tho  sonrocs  of  dUcasc-i, 
and  tho  effects  of  treatment.  In  Botany  and  Zoology,  the 
nnmcrical  comparisons  of  Floras  and  Fannaa,  leading  to 
fpcclGc  conclusions  rc»i>ccting  their  sonrees  and  dislribu- 
tiouB,  illustrate  it.  And  in  Sociology,  qucfltiouable  aa  are 
tho  concluKions  uKuidly  dntwn  Irom  the  clnsKiltcd  sum-totals 
of  the  ecnaua,  from  Bourd-of-Trado  tables,  and  from 
criminal  returns,  it  must  bo  admitted  that  tlioee  imply  a 
progress  towmvis  more  accurate  conceptions  of  social 
ihenomena. 
That  an  essential  characteristic  of  advancing  Sdcnco  Is 
incrcaM>  in  deliuit«uc93,  appears  indeed  almost  a  truismj 
when  we  remember  that  Science  may  bo  described  as 
definite  knowledge,  in  contniJistinction  to  tliot  indeBiitto 
owledgo  jiossc«»ed  by  the  uucullured.      Aud  if,  as  wo 
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cannot  qiiostion,  Science  hiui,  in  tlio  ooutm  of  ag»i,  bent 
uvoIvihI  out  of  tlii.-i  iiKlofinite  knonlixlge  of  the  tmculturvd; 
tlien,  the  gradual  acquirement  of  thai  great  dcfiniteoeat 
which  now  <li.ftingiiiskcs  it,  touitt  hare  boou  a  loading  tnut 
in  it.s  evolution. 


{  137.  Tlic  Art4,  in<Iustrin1  nud  tmUictJC,  rapply  illustro* 
tiou»  porhftp»  ('till  inoro  striking.  Flint  implnmenta  uf  Uie 
kind  recently  foand  in  certain  of  the  latc-r  gcoloj^ic  dcpoeits, 
show  tlio  cxtri-mo  wnut  of  precision  in  incn'a  first  hondi- 
workn.  'Iliough  a  great  advance  on  tlioso  is  seen  in  tlie 
toot.1  and  weapons  of  existing  savage  tiiboe,  yet  an  inoxact> 
neas  in  forms  and  Jittings  dislinguislioa  »ucli  looU  luiil 
weapons  from  those  of  civihzod  races.  In  a  smaller  degree, 
Uio  productions  of  the  Icss-advanccd  nations  are  char»cter- 
ixcd  by  like  dttfeets.  A  Cliiuosc  junk,  with  all  it*  con- 
tniued  finTiiture  and  appliances,  nowbero  presents  a  liiia 
that  is  qnite  etmight,  a  uniform  carve,  or  a  true  sur- 
face. Nor  do  tho  utensiU  and  machines  of  our 
nncoMtors  fail  to  exhibit  a  similar  inferiority  to  our  own. 
An  anliquo  chair,  an  old  fireplace,  a  lock  of  tho  last  centuty, 
or  almost  any  article  of  household  u»o  that  1m»  bc«n  pnv 
BCrTod  for  a  few  generations,  proves  by  contrast  how  greatly 
tho  induKtriid  products  of  onr  time  excel  those  of  the  pact  lu 
their  accuracy.  Biuce  planing  machines  have  heen  invented, 
it  has  become  possible  to  produce  absolutely  straight  Uncs^ 
and  Burfnccs  eo  truly  level  as  to  ho  air-tight  when  upplted  to 
each  other.  %\niile  in  the  dividing-engine  of  Troughton,  in 
the  micromotor  of  WTiitworlh,  and  in  microsoojxs  that  sliow 
(ifly  thousand  divisions  to  tho  inch,  wo  have  an  oxactwM 
ns  far  exceeding  that  reacLcd  in  the  works  of  onr  great- 
grandfathers,  as  theirs  exceeded  th.'it  of  tlie  bhorigiml 
Dolt-tnaki>rs. 

In  tho  Fine  Arts  there  has  been  a  parallel  progron. 
FYum  the  i-udcly-carved  and  puiiile<I  idola  of  Huvagtifl, 
tlu^ugh  the  Goi'ly  sculptures  cliaractorixcd  by  hubs  witlu 
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out  tnnfiCDlar  detail,  wooden-looking  clmpory,  And  fun's 
doToid  of  indiridualitj,  up  to  tbo  later  statues  of  tJto  Gnx^ks 
or  flomo  of  thoiut  now  ]iTodncc(1,  tlio  increased  accnracf  of 
rcprcscntAlion  is  conRptcao»».  Cumparo  llio  mural  piunt- 
inga  of  Hie  Egyptiona  with  tJie  paiutiiiga  of  mcOitDval 
Europe,  or  tfacso  with  modern  pointings,  and  the  moro 
precise  rendering  of  tJio  Appeansccs  of  ol>joct»  in  msni- 
ll-sl'.  It  is  llio  same  with  fiction  and  the  dranui. 

1«  Ui<!  nuirvelloua  (ales  current  nmong  Eiistom  nations,  in 
llio  romantic  legends  of  feudal  Europo,  as  well  as  in  tlio 
mystery- piny 8  and  tLoso  immediately  succeeding  them,  we 
Koe  great  want  of  correspond enco  to  the  rcHlitii.<!t  of  lifo ; 
alike  iu  the  predominance  of  supernatural  erenti),  in  lite 
cxtretnely  iuiproLul)lu  coincideuces,  and  in  the  vngnely* 
indicated  pcraonagea.  Along  with  social  advance,  there 
has  been  a  progressive  diminntton  of  uanaturaUicas — on 
npproAcb  to  tnith  of  ropreecntation.  And  now,  novels  and 
playa  are  applauded  in  proportion  to  the  fidelity  wilJi  which 
they  exhibit  individual  clinmcters ;  imprubahililies,  liko  the 
impossibilitica  which  preceded  lliein,  aro  dijialluwed ;  and 
there  is  even  an  incipient  abandonmonb  of  those  elaborate 
plots  which  life  rarely  if  over  fumishca. 

§  138.  It  would  be  easy  to  nccumulnto  evidences  of  oUier 
kinds.  Tho  progress  from  myths  and  legends,  extn^^mo 
In  their  mii>rc](rL-»enta(ions,  to  a  history  that  lina  .slowly 
become,  and  is  still  becoming,  more  accurate  j  tbo  csta> 
lilisliment  of  settled  syslomatic  mctliods  of  doing  tbingii, 
instead  of  tho  indctcrminato  ways  at  first  pursued — tbcAO 
might  bo  enlarged  upon  in  further  cxcmpliticaliou  of  tho 
gunentl  law.  But  tho  bnniH  of  iuduoliou  ia  already  wido 
enou^i.  Proof  tliat  all  Evolution  is  from  tho  indofiuito  to 
tho  definite,  we  find  to  bu  not  less  abundant  than  proof 
tliat  all  Evolution  ia  from  the  homogeneous  to  tbo  hete- 
rogeneous. 

It  sliuuld,  however,  be  added  tluit  this  advance  in  definite- 


880 


TUK  LIW  or  EVOLtmOS  CX}KTUIDCI>. 


nosa  ia  act  a  primary  bat  »  accondnry  pliouomenon — ia  a. 
result  incidental  on  oIIkt  cLnngcs.  Tbo  transruniiatiDii  ol 
•  wlitil«  ^liac  vms  originally  dlETuHed  nnd  unifona  into  a  ooa- 
CCDtmtcd  coiubinntion  of  mnUifonn  parte,  impUea  pmgrcs- 
eive  scparalioQ  bolli  of  tliu  irholo  from  ito  viivironmcut  and 
of  Uio  pnrU  from  ono  anotlicr.  \\1iild  this  is  going  on  tlicra 
must  bo  indistiQctnosa.  Only  aa  tbo  vLole  gaina  dotudtyt. 
docs  it  become  i-Larply  ninrkcd  olT  from  tbo  epaoe  <ff  nuittet 
lying  oiitaido  of  tt;  and  only  as  cocli  M-pnrnt»d  dimion 
dran'ft  into  ils  mass  Uioso  pcriplicral  portiniis  wliicli  arc  at 
first  imperfectly  disunilcd  from  tho  pcripbcrol  poi-tions  of 
nciglibuuriiif^  divisions,  cnnil  ac(]iiironnytlangliko  a  precise 
ouUiiio.  That  is  to  say,  tlio  increasing  dellnit«ucs3  ia  a  cooco- 
mitanb  of  tlic  incrcatting  consobdalioo,  general  and  ken). 
Wliilo  tbo  &«CQndiinr  rc-diBtribntionH  tiro  owr  nd<LQg  to  tlio 
hctcrogeacity,  the  primary  re-diainbution,  wbile  atigmm 
tho  integnktioD,  is  incidcatally  giving  distinctncsa  to  thois*' 
CTcasingly-unliko  parts  as  well  as  to  tbo  oggrvgato  of  thou. 
But  Uiougb  tbia  muvcrsal  trait  of  Involution  is  a  noocsaiy 
accompaDitnent  of  tht  traits  80t  forUi  iu  preceding  vbnplon, 
it  ia  not  dxprcssod  in  llio  words  u^cd  to  dc&cnbo  tbem.  Il 
is  Uicri^-foro  needful  furlber  to  modify  our  furmubu  Tbo 
noro  EpccJIio  idea  of  Evolution  now  rcacbod  is — a  cliangt 
from  on  iudcGnite.  inoobcrcnt  homogeneity,  to  a  dofiuiu 
ooherent  ]iet«rogeii(ity,  accompanying  the  dissipation  ot 
motion  and  integration  of  mat  tor. 
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THE  LAW  OP  EVOLCTIOS  COXCLCDED. 

{  139.  TLo  conocptioa  of  Evolution  plabomtcfl  in  tlie 
toircgoijig  chapters,  u  etUl  incomplete.  Tnio  thongli  it  » 
it  ts  Dot  tho  witolo  trntli.  TKo  transformations  wliidl  nil 
tilings  undergo  during  tlio  iiscendiiig  pliosibs  of  tlieir  cxiat- 
onco,  wo  liavo  contemplated  nndcr  three  aspects;  and  hy 
nniting  Uieso  thrco  nspecta  as  siinultnDooiu^ly  proeontod,  wo 
liavo  formed  an  approximato  idea  of  the  transformations. 
Itiit  there  are  concomitant  clianges  about  which  nothing  has 
jret  been  Raid;  and  which,  tliough  U'-kj  conspicuous,  oro  no 
luss  essential. 

For  tbaa  far  wo  haro  attended  only  to  tho  re-dixtrihntion 
of  Matter,  neglecting  tho  accompanying  rc-distribntion  of 
Motion.  Distinct  or  tacit  reference  has,  indeed,  repeatedly 
been  made  to  the  dissipation  of  Klotion,  thiit  goc9  on  along 
with  tho  concentration  of  Matter;  andworo  all  Evolutioa 
absolutely  simple,  the  total  fact  would  bo  costaincd  in  Uia 
proposition  that  aa  Motion  diaaipatcs  Matter  concentrates. 
But  white  wo  liave  recognized  tho  ultimato  rc-distribu- 
tion  of  tho  lilotion,  wo  have  passed  over  iU  proximate  re>dLs- 
tribation.  Though  something  has  from  timo  to  time  been 
«oid  about  tho  escaping  motion,  nothing  has  been  Baid 
oboat  tho  motion  that  docs  not  escape.  In  proportion  as 
Brolntion  becomes  compound — in  proportion  as  ux  aggre- 
gate retains,  for  a  considerable  time,  each  a  quantity  of 
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motion  as  pemiita  Reconilary  re-distributions  of  ita 
ponent  matter,  tliore  necessarily  ariso  secondary  ro-distri-  , 
butions  of  its  TL-tnincd  motion.  As  fnst  us  lliu  piutflfl 
Bjre  tmnsformcd,  tJiere  goes  on  a  transformation  of  t)is^ 
BCnsiblo  or  insonaiblo  motion  possessed  by  tlw  parts.  Tho 
]iart3  cannot  bocotno  progrcasivoly  inU^gmtcd,  either  indiri-^ 
dually  or  as  a  combination,  without  thoir  motions,  iudivi-™ 
duiU  or  combined,  becoming  moro  intcgimtod.  Tliero  caunol 
arise  among  tJio  pnrts  li^lorogeneilics  of  siite,  of  form, 
quality,  without  there  also  arising  heterogeneities  in 
amounts  and  directions  of  their  motions,  or  tho  motions  i 
tlicir  molfcok's.  And  increasing  definiteness  of  tho  porta 
implies  increasing  doSnitcnesa  of  thoir  motions.  In  eliurt,^ 
tli»  rhyttunicnl  aclioiui  going  on  in  cock  aggregate,  mnstfl 
diGEbrentiate  and  iutcgi^te  at  tho  same  time  Uiat  the  etnio 
ttiro  docs  so. 

'Ilic  general  theory  of  this  rc-diHtribution  of  tho  retained 
motion,  must  hero  be  briefly  stated.  Properly  to  Bupplvmc&l 
our  conception  of  Evolution  under  iM  material  onpeut  by  n 
conccpliou  of  KvoIuUon  under  its  dynamical  aspect,  wo  ban 
to  recogni&o  the  source  of  tlio  integrated  motions  that  arisen 
and  to  SCO  how  their  increased  multiformity  and  deliuit< 
are  necoBsitated.  If  Kvolution  is  n  passage  ofj 

matter  from  a  difl'iiKcd  to  an  nggregated  state — if  iThilu 
dispersed  units  aro  losing  poi-t  of  tbe  iuscnsiblo  uiotioH' 
which  kept  them  dispersed,  thcro  arino  among  colivrcul 
masses  of  tbcm,  any  scnsiblj  motions  with  respect  to  ooa 
another;  tlion  this  ei-nsiblu  motion  most  pravionsly  hats 
existed  in  tho  form  of  insensible  motion  among  tho  nuiU. 
If  conereto  matter  arises  by  tho  aj^^gatiou  of  diffused  I 
matter*  then  eoucroto  motion  ariEes  by  Uio  aggrcgntioQ  of  ' 
diiliued  motion,  lliat  which  comes  into  cxist<>ucu  as  Ibo 
movement  of  masses,  implies  tho  cessation  of  an  equivalent 
molecular  movrmeut.  'While  we  must  leave  in  tho  sh'uno  u^J 
hypothesis  the  belief  that  tho  celestial  molioiis  havo  thofl^ 
ori]jinatcd,  wo  may  acc,  as  a  matter  of  fact,  that  this  is  tbiB^ 
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gonoaia  of  all  sonsible  motions  on  tho  Kartb'a  iiurfatM}.  As 
befDro  shown  (^G9),  tho  diMnidation  of  lands  aiid  dt^'posit 
of  iH'vr  strata,  atq  elTecled  by  water  iii  tUo  course  of  ita  de- 
eccnt  to  the  aca,  or  during  t!ie  arrest  of  tkoso  nmlulatioD? 
produced  on  it  by  n-inds  j  and,  as  before  shown,  tlio  eleva- 
tion of  water  to  the  height  whence  it  fell,  is  doe  to  solar 
hctnt,  as  is  idso  tho  gont-sis  of  those  aerial  corrcnta  which 
drill  it  about  wlicn  evaporated  and  agitato  it«  surfuco  when 
condensed.  That  is  to  say,  the  molecniar  motion  of  tho 
ethorul  moditini  is  tninsformod  into  tho  motion  of  gases, 
theneo  into  tho  motion  of  liquids,  and  thoneo  into  the  mo* 
tion  of  solids— etagea  in  each  of  which  a  cerUiin  amotmt 
of  molecular  motion  is  lost  and  an  equivalent  motion  of 
massM  gwuod.  It  U  tho  Ennio  with  organic  movement*. 
Certain  roya  issuing  from  tho  Sun,  enable  the  plant  to 
rednco  special  clomcntA  existing  in  gaseous  combiuation 
arooud  it,  to  a  solid  form— enable  tho  plant,  that  is,  to 
grow  and  carry  on  it3  functional  changcid.  And  sinco 
growth,  equally  with  circulation  of  sap,  is  a  mode  of  een- 
aiblo  motion,  while  those  rays  which  Lave  been  expended 
in  generating  it  consist  of  insensible  motions,  wo  have 
'lioro,  too,  n  Iransfonnation  of  the  kiud  alleged.  Animals, 
derived  as  llicir  forces  are,  directly  or  indirectly,  from 
plants,  carry  this  transformation  a  elep  further.  The 
automatio  muvcments  of  tbo  viscera,  toj^-tlicr  with  tho 
Totuntaiy  moremonts  of  the  limbs  and  body  at  large,  aritte 
at  tho  expense  of  certain  molecular  movomenta  throu^^h- 
out  tho  nervous  and  musculxu-  ti»nC9 ;  and  tlieso  origiually 
arose  at  tho  expense  of  certain  other  molecular  movo> 
nionta  propagated  by  the  Sun  to  tho  Earth ;  bo  Uiat  both 
tho  structural  and  fuuclioual  motions  which  organio  Evo- 
lalioa  displays,  arc  motions  of  aggregates  generated  by 
tlie  arrested  motions  of  units.  Even  with  tho  aggrogktos  of 
those  aggregates  tho  same  rule  holds.  For  among  aasociabed 
men,  tho  progress  is  ever  towards  a  merging  of  individual 
uctiona  in  tlio  actions  of  corporate  bodies.     'SVhilc,  tlicci 
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tluriu^  Evolution,  the  escaping  motion  becomes,  hj 
tunlly  widoniug  disporsion,  more  diaintegrated,  tho  motion 
that  i.t  for  A  timo  rcttiincd,  liocomea  moro  integrated ;  aad 
so,  consiJei«d  djtmmicalljr,  Kvolulion  Li  &  dccivuLso  in  th» 
ruLitLTo  raovumcnta  of  parla  and  aa  incpoaso  in  the  robitin 
tnovomctiU  of  wbolca— using  tbo  words  parts  nnH  wbolot 
in  tHcir  most  genend  aaaaea.  Tka  advance  in  from  tho 
motions  of  simplo  moIecoIoB  to  iUo  motions  of  compotuul 
molc>cul(!.<t;  from  molecular  motions  to  the  ntotiomi  of  masses; 
and  &om  the  motions  of  smaller  masses  to  the  motions  of 
largur  masses.  TUo  nocotnpanying  ohange  towards 

greater  multiformity  among  tho  retained  motiona,  tokot 
place  under  the  form  of  an  increased  variety  of  rlijtlinis. 
Wo  have  already  soon  that  all  motion  is  rhythmical,  ttomi 
the  infinitesimal   vibrations  of  iufiaite.^imal  moloeahis,  Dirl 
to  those  vast  oscillatlonn  bottroen  porihclion  and  apbelioa| 
performed  by  vast  celestial  bodbs.    And  aa  tho  oonttutJ 
bottvcon  tha&ti  oxtromo  eases  suggc^t^,  n  miiUiplication  of  | 
rhythms  must  ac'oempcuiy  a  multiplication  in  tho  degrees  i 
and  inod<M  of  aggregation,  and  in  the  relations  of  the  aggnv  I 
gated  masses  to  incident  forces.    Tfio  dt-grce  or  modeefj 
aggregation  will  not,  indeed,  aQect  tho  ruto  or  extent  id ' 
rhythm  where  the  incident  force  iacroases  as  tho  aggregate 
incrawos,  which  is  tho  case  with  gravitation  :  hero  the  only 
cause  of  variation  in  rhythm,  is  dillorence  of  rclition  to  the 
iucidont  forces;  as  wo  see  in  &  pondulam,  which,  Ihongh 
nnalToctcd  in  iU  movements  by  a  change  in  the  weight  ell 
Uto  bob,  alters  Ha  r^ia  of  oscilbtion  when  token  to  thtj 
equator.    But  in  all  cases  where  tho  incident  forcos  do  not! 
vary  as  the  masses,  every  new  order  of  aggregation  initiates  1 
a  new  order  of  rhythm :  wilneiis  the  concloaion  drawn  from  | 
tlie  recent  researches  into  radiant  heat  and  light,  that  lbs] 
molecules  of  ditTeront  gases  have  dilTcrcttt  rates  of  aadukitioa. 
So   that    incrcasod   multifonnity    in   tho   arrangomont  of     , 
matter,    necessarily  gonemtes   inorcased    multiformity  o(h 
rhythm  j  both  through  increased  variety  in  tho  sixes  anil ' 
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forms  of  &ggwgAtn,  and  throag'h  tncrensed  Tanety  in  titcir 
rvlationx  to  tlio  forccn   which  moro  them,  Tliab 

tbcfo  inntions  as  Uioy  becoma  moro  inU^grntcd  luid  mora 
hetorogcnt'ons,  most  become  mora  definite,  is  a  propoiiitioQ 
tint  Docd  not  dcUiia  us.  Id  proportJon  as  any  put  of  im 
OTolviog  w)io1a  segregates  nnd  consolidates,  sod  in  so  doing 
lo)<9A  the  roliitivo  mobility  of  its  componenti*,  its  aggregate 
motion  most  obvionsl;  acqairo  distinctness. 

Hciro,  then,  to  complelo  our  eonco|>tioR  of  Evolution,  wti 
linvo  to  contomplnto  througliout  the  Coanioti,  thoHo  inetninor* 
inorpUoHcs  of  retained  motion  that  accompany  the  inctaii>or- 
pho3e»  of  component  mnttir.  Wo  may  do  this  with  conpit- 
mtiro  brevity  :  the  rcadur  having  now  become  so  JarEimiUar 
with  tho  mode  of  looking  at  tfao  facts,  that  lens  illuNtmtioo 
will  saffice.  To  Bavo  epaco,  it  will  bo  convenient  to  deal 
with  tho  scTcrul  ospccta  of  the  uiotamorphoBOs  at  the 
euno  time. 


I 


^  140.  Dispersed  matter  moving,  us  wc  see  it  in  a  Bpirn) 
nebula,  towards  the  common  cotitro  of  gravity,  from  all 
poinU  nt  all  distances  with  all  dcgTCCS  of  iudircctoeBS,  miut 
carrj'  into  the  nobnions  innK«  evenlnally  formed,  innnincmblu 
momenta  oontnetod  in  tlieir  amomita  and  directions.  As 
the  inti'gration  progresses,  such  pnrU  of  these  momciiu  as 
nmflict  aro  mutually  neutniUacd,  and  di.fsiputcd  aa  heat.  Tho 
onUstanding  rotatory  motion,  at  ^rst  liaving  unlike  tuigiiW 
velocities  at  the  periphery  and  at  various  distances  from  tho 
centre,  has  its  differences  of  angnlar  velocity  gmdualty  re* 
dncod  ;  advancing  towords  a  linal  .itato,  nu«v  nearly  ri-adictl 
by  the  Sun,  in  which  tho  angular  velocity  cf  the  wholo  bmm 
is  tho  same — in  which  tho  motion  is  intcgmtod.  go 

too,  with  each  pluuot  and  aatellitc.  Progress  from  ths 
motion  ofa  ncbnlous  ring,  inooherontandadjnittiogof  mack 
relative  motion  within  its  mass,  to  tho  motion  of  >  (Imi_ 
Fl>bi-roid,  is  progress  to  a  motion  that  is  complnte)*  iabv 
■^T-fct-xI.    'llio  rotation,  and  tho  translation  ih«>u«l,  m« 
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there  gttCit  on  tliat  furUior  intogratioo  by  wliicli  Iho  motionn 
of  kII  Uie  parte  of  tlio  SoUr  System  are  rcademl  mntiuJl/ 
(ii'jiendcnt.  Locnil/  iu  eiivli  pliuict  nnd  its  eat«lUte«,  uxl 
g'-iicnillj  in  llio  Sun  and  the  plan^ta,  wo  liaro  a  sjsteni  of 
ximplo  and  compoand  rbjrthins,  vriUi  pcriodio  ODd  uicnlar 
Tariatiuns,  forming  tog^tliT  an  inlrgralcd  set  of  niovcmetiti. 
The  miitLcr  which,  in  iu  ongiiuil  difTiiEtfd  state,  bad 
uiotiona  that  vrero  coofuficd,  iiMletcrminnto,  or  withoat 
Klinrply-mnrkcd  diatincttona,  has,  during  tlio  erolution  af 
UiO  Solar  System,  ocquiroddoSnitclyhotorogcacousiDotioiu. 
llio  periods  of  rorolatjon  of  all  the  pbkiusta  and  aotolhU;* 
are  uiilik»;  lu  are  aha  their  times  of  rotation.  Out  i' 
tlicoe  definitely  hL'tcrogcncous  motions  of  a  simple  kiwi, 
ariao  others  tliat  are  complvx,  hut  still  defimte; — ta  tboM 
produci^d  by  tho  revolutions  of  satellites  compoimdud  with 
the  mvululJona  of  their  primarios ;  as  those  of  which  pre- 
ocuioa  ia  tlio  result;  and  as  thou  which  arc  known  of 
perturbations.  Each  additional  complexity  of  siructuro  hu 
cauaud  additional  complexity  of  movemcnte;  but  still,  a  di^ 
finitv  comploxity,  as  la  shown  by  having  cnlcuhtblo  rostdls. 

^  1-iI.  AV])ile  the  Earlli's  tuHuoo  was  molten,  thu  cummU 
ID  the  Tolimunoua  alniaiphcre  surrounding  it,  mainly  of 
ascending  heated  gases  and  of  descending  precipitatol 
liqoida,  mngt  have  been  locikl,  numerous,  indellnite,  and  Uit 
littlo  distinguished  from  one  anotlter.  But  as  fiist  as.lho 
snrliuK!  eouled,  and  solar  radiation  began  to  caoae  ^jne- 
ciablo  diOerencca  of  tcmporaturo  botwoen  tbo  etjuatorial 
nud  polar  regions,  a  decided  atmospheric  circnlatioa  from 
|>ol«s  to  equator  aud  from  equator  to  poke,  must  have  sIo**ly 
establiahed  itactf :  thu  vast  uiovlng  maauos  of  air  becoming, 
at  kat,  trad(»'wind3  and  other  such  perumnent  dofiuiU) 
curreute.  Those  integrated  molk>ns,  once  com- 

piiratiircly  bomogcncoos,  were  rendered  botorogcneons  a« 
great  islands  and  continents  arose,  to  comphcato  tliutn  bf 
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|)oiiiv1io  wiml^,  caused  by  tbo  varied  boating  of  wide  trncta 
of  Land  at  ditT'-ruiit  Bcasoas.  Rhythmical  mutions  of  a  con- 
stant and  aimplo  kind,  wcro,  by  incronsiiig  multiformity  of 
tbo  EortK'a  enrfaco,  difTeronttalod  into  an  tttrulvcd  coni' 
binnUoB  of  oonntant  aud  rocurreiit  rhythmical  niotioos, 
joined  witb  smaller  motions  tb.it  wc.  irnignliir. 

Pamllc-l  cliaogoa  must  have  taken  place  in  tlio  moliona  of 
wiiter.  On  a  tlttn  cnist,  admitting  of  bat  small  elcvationii 
and  depressions,  and  Uiercforo  of  but  small  Uk08  and  Boas, 
none  hoyond  email  local  circulations  wer»  possible.  Bat 
along  wiib  tito  formatioa  of  coutincnts  and  oceans,  came  thv 
VQHl  movements  of  n-atcr  from  warm  latitudes  to  cold  and 
from  cold  to  urarm — movcmeiiU  incroa^ing  in  amount,  in 
deliiutoac«e,  and  in  variety  of  distribution,  u  tbo  ft-a- 
lurCK  of  tbo  I'^irth'*  Boriaco  bccomo  iarga  and  more  con. 
tra^tod.  Tlio  like  holds  with  drainfl.go  watora.     The 

ti'ickliugii  of  iuaignificaat  streams  over  narrow  pieces  of  Innd, 
wcro  oneo  tho  only  motions  of  Buoh  waters;  but  as  fast  as  wido 
nroaa  came  into  existence,  the  motions  of  many  tribntonee 
bocamo  massed  into  the  motions  of  great  rivers;  aud  infiteod 
of  motions  very  much  alike,  thoio  oroso  motions  consider- 
ably  varied. 

Nor  can  wo  well  doubt  that  tho  movements  in  tlio 
Earth's  crust  itself,  have  presented  an.  aoalogons  progress. 
Small,  namcrons,  lucnl,  and  very  nitich  like  ouo  another, 
while  tho  cnuit  was  thin,  tho  clcvatious  aud  Bubaidoiirt-a 
must,  OS  tho  crust  thickened,  havo  extended  over  larger 
areas,  most  havo  continued  Utv  longer  eras  in  the  (%uino 
directions,  and  must  have  been  modo  more  nnliko  in  dttto> 
rent  regions  by  local  diS:>roncC'S  of  struetui-o  iu  tho  vruiit. 


$  142.  In  organisms  tlio  advance  towards  a  moro  into* 
grated,  helcrogoncoos,  aud  dcSnito  distribntioD  of  tlio  ro- 
taiiicd  motion,  which  aeoompanios  the  advanco  towards  a 
Qioro  integrated,  hetcrogenooua,  and  d(.'ItutCo  distribntioa  of 
the  compuiK'Dt  matlor,  13  mainly  wluit  wo  undci-stitnd  oa  tlw 
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dovelopmcnt  of  fiir.i:tions,  AH  (iclivo  fanctJons  nro  cli 
souiblo  movcmcnlj,  oa  those  produced  by  contracti 
organ!);  or  fluch  ioscnaiblo  morcntDnts  as  Utoso  propagated 
Ihronj^li  Iho  ncn-cs;  or  such  insciuiblo  movements  as  tfaosffl 
by  which,  in  Becreting  orgnos,  molecaUr  re-armn^mvnta 
are  oQcctod,  and  new  combinations  of  matter  produced. 
And  H'lmt  n-c  Imro  licro  to  obson-o  is.  Unit  during  evolatioD, 
functionit,  like  structures,  become  moro  consolidated  iD- 
diridually,  oa  well  as  more  combined  witli  oao  anotlirr,  at 
tbe  eamB  time  that  they  bccomo  more  muUiform  and  mom 
distinct. 

Tho  nutritive  juices  in  animals  of  low  typoa,  move  hither 
and  thither  through  tho  tissues  qoito  invguhirly,  as  local 
striiins  uiid  proiiHurca  dutorniino :  in  tho  absence  of  a  di^ 
tinguiahnblo  blood  and  a  developer!  vascular  (tystcm,  thcw 
is  no  definite  circubtion.  But  along  with  the  Btructarnl 
orolation  which  cstablishi<s  a  finished  apparatus  fur  dis- 
tributing blood,  thoro  goes  on  tho  functional  evolntioti 
which  eetublishcs  largo  and  vnpid  movemciits  of  blood, 
dciiuito  in  their  courses  and  definitely  distinguished  as 
oflerent  and  nlTcrcnt,  and  tlint  are  heterogcneoos  not  simply 
in  (heir  directions  but  in  tlieir  characters— being  liere 
vidod  into  gOBhca  and  there  continuous. 

Instance,  again,  tho  way  in  which,  accompanying 
structural  diflVifiillntions  and  intcgrntions  of  tlio  aliment 
nry  canul,  there  ariHO  djflcrontiations  and  inlpgratio&ll 
both  of  its  mechanical  movements  and  it»  actions  of  n  ik>d> 
mecluinical  kind.  Along  an  alimentary  canal  of  a  primitir* 
typo,  there  pn«s,  almost  uniformly  from  end  to  end,  waves  i 
couatriction.  Cut  in  a  wttli-orgnnigiod  aliuumtary 
tho  waves  of  conBtriction  aro  widely  nnliko  at  diffl-i 
parts,  in  Iheir  kinds,  strengths,  and  rapidities.  lu  ttio  mi: 
ihoy  become  movements  of  pri'Iicnsicn  and  masticBlion— 
now  occurring  in  quick  succession  and  now  ociuing  fu 
hours.  In  tho  coBopImgus  these  coiitraclionii,  propnUivo  ial 
tliuir  olRco,  and  travelling  with  considcmblo  wpjtd,  tal 
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place  At  intcrrnU  during  eating,  and  tlica  do  not  tnico 
plucQ  till  tlio  next  meal.  Is  tlio  stonuu-'h  anotlicr  modi* 
ficntioQ  of  tliis  originally  uniform  Action  occurs :  tlio 
niiismlEii'  oon«trii;tioii3  tiro  powerful,  and  conlitmo  during 
tlio  long  periods  tUat  tlio  stomacb  contQina  food.  Through- 
out the  uppi^r  intosttncs,  ngain,  a  furtlior  dilR-rcnco  s)iow:i 
itself— tlio  wuvcs  travel  along  without  cessation  b«t  nro 
rt'lattroly  moderate.  Finally,  in  the  rcctom  this  rh^-thm 
dciwria  in  another  way  from  tho  common  tj-po:  qoi* 
esconco  lasting  for  mitny  hours,  is  followed  by  n  ecrios 
of  strong  contnictioni.  Jli'nuwliilp,  the  eswntitil  sctionx 
which  tlicflC  mnvGincnts  aid,  have  been  growing  more 
definitely  hoterogiincoaa.  Secretion  nnd  nbsorption  are 
DO  longer  carried  on  in  much  tho  eamo  way  fVom  end  to 
end  of  the  tube;  but  ibc  gi^ntral  funclion  divides  into 
%'arionit  Kubordiiuite  functions.  The  Bolventa  and  formcnta 
furnished  by  tho  conta  of  tho  canal  ond  tho  appended  glanda, 
become  widdy  unlike  nt  upper,  middle,  iind  lower  parts  o^ 
tho  CAunl;  implying  different  kinda  of  molecular  changes. 
Here  tlio  process  is  mainly  secretory,  there  it  is  mainly 
absorbent,  whitu  in  other  places,  aa  in  tho  cCHOphagns, 
DOitliCT  ECcri:liou  iior  absorption  takes  placo  to  any  ap- 
preciable extent.  ^\*failo  these  and  other  internal 
motions,  sensible  and  inflcnsiblo,  are  being  rendered  more 
various,  and  severally  more  eoasolidntcd  and  diiitinel,  tlicro 
is  adrancing  the  integration  by  which  they  are  unilod  into 
local  groups  of  motions  and  a  combined  system  of  motions, 
Wltilo  tho  function  of  alimeutalion  sub-divides,  its  sub- 
divisions become  co*ordinated,  so  that  muscular  and  secretory 
actions  go  on  in  concert,  and  so  tlint  excitement  of  one  part 
of  tho  canal  sets  np  excitement  of  the  rest.  Moreover,  tlio 
wlioto  alimentary  function,  while  it  supplies  matter  for  Uto 
circulatory  nud  respiratory  functions,  becomes  so  integrated 
with  them  that  it  cuiinot  for  a  moment  go  on  willtout  tliem. 
And,  AS  evolution  advuncoti,  all  tlirco  of  the.-to  fundamental 
functions   fall  into   gT>L-att;r  imlvi-diualloa  to  t^io  u<;rvous 
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DOmplex  groups.  Tho  eubscqauat  tulvanra  to  dJftaj>ltalik-# 
nad  polj-Bj-Uiiblw,  uid  to  involved  combinations  of  words, 
&]ion'8  tlio  Htill  big!icrdrgrco  of  intcgmdoD  OQil  bt-tcrogcDcil; 
cvcntnully  rcachod  by  these  organic  motions.  Tbe 

acts  of  CDaaciousnesM  corrcUted  with  tlic^o  norvo-mw 
cdW  ttctu,  of  courito  go  tlirongh  paralk-1  phases ;  and  tLo 
ndruQcQ  fi-om  childhood  to  maturity  yiolda  duily  proof  that 
the  changes  which,  on  their  physical  m\o  nre  ncrvona  pro- 
cosETO,  And  on  their  incutal  aide  aro  processes  of  thought, 
become  more  various,  woro  di-GnocI,  mora  coherent.  At 
first  the  intcllcctuul  funclion^  nru  very  much  ahko  in  kind— 
recognitiunit  ond  cWi<iticiitiDns  of  siiuplo  impreasions  aloDO 
go  on;  but  in  course  of  time  thoso  functions  booomo  mohi- 
form.  Seasoning  grows  distinipiishable,  and  cvcntnally  wo 
have  conscious  induction  and  di;(Iuction;  delibemto  recollec- 
tion and  deliberate  imagination  are  added  to  Bimph>  an- 
guidcd  association  of  ideas ;  more  special  modca  of  tncnta] 
action,  as  thoso  which  result  in  mathematics,  masio,  poetry, 
arise;  and  within  each  of  these  divisions  tho  mental  piv 
oesscs  are  over  bnng  fiirlhOT  diflcrontiutcd.  In  dofinit«ucss 
it  iii  tljo  tttrao,  Tlio  iufaut  makes  its  obscn-otious  au  inoo* 
curately  that  it  fads  to  distinguish  individoals.  llio  cbihl 
cmi  continually  in  its  spelling,  its  gramttiar,  its  arithmotict 
Tho  youth  forms  incorrect  judgtoentA  on  the  aOairs  of  life. 
Only  with  mulurity  comes  that  prcciao  co-ordination  in  tho 
ucrvous  processes  that  is  implied  by  a  good  adjaattnont  of 
thoughts  to  tiling!).  Tjistly,  with  llio  intt-jjration  by  which 
eimplo  mental  acts  are  combined  into  complex  mental  acts, 
il  ia  fo  likovrifie.  In  the  nursery  yon  cannot  obtain  ood> 
Litiuuu.i  attcutjon— Ihcro  is  inability  to  form  a  cohorrnt 
M'Tica  of  impressions ;  and  (hero  is  a  parallel  inability  lo 
unito  many  co-oxiatcnt  impressions,  oven  of  tho  aamo  order; 
uilnoss  tho  way  in  which  a  child's  remarks  on  «  pictnrv, 
aliow  that  it  attends  only  to  the  individual  objects  rrprm 
ficmcd,  and  cover  to  tho  picture  ns  a  whole.  Hut  with 
advttjicing  yooni  it  becomes  possible  to  understand  uu  in- 
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rolvfil  sentonco,  to  follow  long  trains  of  rpanoninff,  to  liold 
lu  oitD  mcuUit  grasp  numevoua  concurrent  circura!itniic«;4. 
The  like  progresaiTO  intcgntion  takes  place  among  the 
nicnuti  changes  wo  dUtinguisIi  as  focling* ;  wliidi  in  n  child 
net  singly,  pro<lucing  iinpulsironess,  but  in  nn  ndult  net 
more  in  conc«rt,  producing  a  comparatirolj  balanced  conduct. 
Aftf-r  those  Uloatrations  supplied  by  isdiriduiil  evolution, 
WD  may  deal  briefly  with  thoao  supplied  by  general  eroln- 
lion,  wlueh  arc  nnalogons  to  them.  A  ornttaro  of  very  low 
iutplligenoe,  when  awaro  of  aorao  Urge  object  in  motion 
nc-itr  it,  makes  a  spasmodic  morcment,  cansing,  it  m&y 
bo,  A  lc«p  or  a  cliu-t.  The  perceptions  implied  aro  re- 
latively simple,  homogeneooa,  and  indefinite :  the  moving 
objects  arc  not  distinguishud  in  their  kinds  aa  injurioos  or 
otherwi«>,  as  advimciiig  or  receding.  The  Actions  of  escnpo 
arc  similarly  all  of  one  kind,  have  no  ndjti<itiitcnts  of  dirco- 
lion,  and  may  briug  the  creatiiro  nearer  the  source  of  p»-il 
instead  of  further  off.  A  stage  higher,  when  the  dart  or  the 
leap  is  away  from  danger,  we  see  the  senroos  changes  su 
far  spouializcd  that  there  results  distinction  of  direction; 
iudieating  a  greater  vwiety  among  (hem,  a  greater  co-ordi- 
nation or  integration  of  them  in  each  process,  and  a  greater 
duQnitvness,  la  still  higher  animals  that  discrimiantij  be- 
tween onemu'8  and  not-uncmies,  as  a  bird  that  (lies  from  » 
man  but  not  fi-uni  n  oow,  the  acts  of  ]KTCoplion  have 
severally  become  united  into  more  complex  wholes,  since 
cognition  of  certain  diflercntial  attributes  is  implied ;  they 
havo  bccomo  more  mtdtifi>rm,  ninco  cacli  additional  com- 
ponent impression  adds  to  the  number  of  possible  com- 
pounds; and  they  havo,  by  oonsequonco,  become  more  9po- 
cific  in  their  cfjirespondcuces  with  objects — more  deliiiitc. 
And  then  in  animals  so  intelligent  that  they  identify  by 
eight  not  species  only  but  iudividuaU  of  ii  specie!*,  thu 
mental  changes  ore  yet  further  dialing^uishod  in  the  same 
throe  ways.  In  the  course  of  bumau  evolution  tho 

law  is  equally  nmuifcKlcd,     Tho  thoughts  of  the  aaviigo  an 
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nnlfaiDg  lite  so  letcrogcncous  in  tlicir  kinds  as  tlio-c  of  llit 
ciriluiod  mini,  whoso  complex  cnrironmcnt  prcscuta  a  mnlti- 
pitcity  of  DOW  plieiiomcua.  nis  mental  nets,  too,  »xo  roacb 
icsH  mTo1ve<l — lio  lina  do  wonla  for  abstract  ideas,  nnd  a 
foand  to  be  incnpnblo  of  inTcgrnling  tho  chioentB  of  SDch 
idras.  Aod  in  nil  Lot  simple  nisUcrs  there  is  nono  of  that 
procision  in  his  thinking  which,  nmong  rivilizo<l  men,  Iradi 
to  tbo  exnct  concbiHions  of  Bciviioc.  2s'or  do  the  cmotitnu 
fiiil  to  exhibit  a  parallel  contrast. 

§  1-11.  now  in  societies  tbo  morcmcnta  or  functions  pTO> 
duccd  hj  tbo  conllacDoo  of  individual  acttoos,  incrcaso  ta 
ihcir  nmouutd,  their  niidtiformitics,  their  prvcitioat  "^ 
their  combination,  erarcoly  needs  iosisliug  npon  aAer  irtoA 
luu  boon  pointed  out  in  foregoing  cbaptcn.  For  the  nln 
of  Kymmotrjr  of  statement,  boncver,  a  typical  example  or 
two  may  bo  sot  dovm. 

Take  tho  actions  dorotod  to  defbnco  or  Aggression.  M 
first  tho  military  function,  undiRVTciitintod  from  tlio  reel  (aS 
iDcn  in  primiliro  eocictie3  boiug  wavriom)  is  relatively 
ItomogonoooB,  is  iQ-combiiicd,  and  is  iudvfinito:  Envngn 
making  a  joint  attack  Bcvcrtdly  fight  independcutly,  in 
eimilar  iroys,  and  without  order.  But  as  societies  ovtdvt 
and  tbo  mililniy  function  becomes  separate,  wo  sco 
whilo  its  8caIo  incrcnwRj  it  progn»»C3  in  mvHu' 
in  dcfiuttcncss,  and  in  combinolion.  Tho  mu: 
of  tho  tliousands  of  soldiers  that  replnoo  tho  tons  of 
warriots,  are  divided  and  rc-diridcd  io  thirir  kind:* — bon) 
tiro  bodies  that  manoouvra  and  firo  artillery;  thcro  ar* 
battalions  that  fight  on  foot ;  and  elsowboro  aro  troops 
ctivgo  on  hontoback.  Within  each  of  thi'io  difTcrv'tit iali>J' 
functiona  there  come  others :  there  aro  distinct  duties  dui' 
cliorged  by  pnrates,  sergeants,  captains,  coloacU,  gencmlx. 
aaoUo  by  tbo«)  who  con»titato  tho  coinmit^nrint  niid  tfaoM 
who  attend  to  the  wounded,  Tlio  actions  that  haro  thna 
boooue  couiporatirely  heterogcuoous  in  general  aud  in  do* 
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toil,  liaTC  sinniUauooufily  incrwised  in  precision.  Aoenrac7 
vfcvuliitJoiiii  lA  given  by  perpetual  drill;  ao  that  ia  battle, 
men  and  tlic  regimental  fonnod  of  Ihcni,  aro  mado  to  toko 
iIcGuiM  positious  and  pcrforui  dcllnito  acts  at  dcGnito  times. 
Onco  more,  tltcrc  has  gone  on  that  integration  by  wbich  tbo 
mtiltirorm  octiona  of  an  army  oro  dlrcctt-d  to  a  sioglo  end. 
By  n  co-ordinatiitg  appamtus  h-^ving  tlio  cotnmAiidcr-iu- 
chtof  for  it3  wntrc,  tlio  cliirgcs,  and  Italic,  and  retreats  aro 
duly  concortcd ;  nod  a  faundrcid  tlionsand  individual  actions 
oro  noitod  under  one  will. 

Tbo  progress  Lcro  so  clearly  marked,  ia  a  progress  trace- 
ablo  tlirotigbout  social  functions  at  large.  Comparing  tho 
mto  of  a  savngo  cliicf  with  that  of  a  ctrilixcd  government, 
bided  by  its  subordinnto  local  governments  and  their  oDicers, 
down  to  tbo  police  in  tlio  streets,  wo  gco  bovr,  as  men  liaro 
ailvuncud  from  tribes  of  tons  to  nations  of  millions,  tbo  ro- 
gulativo  process  lias  grown  largo  in  amonnt;  how,  guidod 
by  written  laws,  it  has  passed  from  vagvienoss  and  irregn- 
Inrity  to  compamtivo  precision ;  and  how  it  Ilm  sab-dtrtdcd 
V  itito  proccs-scs  iacriswingly  multiform.  Or  obscn-ing  how 
I  tlie  barter  that  goes  on  among  barbarians,  diflers  from  our 
^^  own  commcrciid  procosscs,  by  which  a  million's  worth  of  corn- 
er Biodities  is  distributed  daily ;  by  which  tho  rclativo  values 
[  of  articles  immensely  varied  in  kinds  and  qualities  aro 
^^ucasorcd,  and  tho  supplii's  adjusted  to  tho  demands ;  and 
^K))y  which  industrial  activities  of  all  orders  oro  so  combined 
^Kth&t  each  depends  on  the  rest  and  aids  tbo  rest ;  wo  see  that 
^^tbo  kind  of  oclion  wbich  constitntcs  trade,  has  becomo  pro- 
grcasively  more  vast,  moro  variedj  more  dcfmitOj  and  moro 
integrated. 

}  1-15.  A  finished  conception  of  Evolution  wo  tbns  find 

to  bo  ono  which  includes  tho  ro-dislribation  of  the  retained 

motion,  sj  well  as  tliat  of  the  component  matter.    This 

added  dement  of  tho  conception  is  scarcely,  if  nt  all,  less 

[important  tlmu  tbo  other.      Tho  movements  of  the  S6\at 
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System  baro  for  ns  a  aignificance  equal  to  that  wUcfa  tlu 
siZM,  forms,  and  rotativo  (lislancos  of  ita  mi-mbora  possew. 
And  of  tlto  pliraomeua  presontod  hy  an  orgsnum,  Jl 
siDst  bo  ndmittcd  that  the  combined  sensible  and  ia> 
scnsiblo  n^tiuns  vro  call  its  life,  do  not  yiold  in  intorcet  to 
it«  stmctur.il  tniita.  Lcnving  out,  bowovcr,  all  impliod 
rcrurrnco  to  the  way  in  irliich  tliDse  tn'O  orden  of  foots  con. 
com  us,  it  is  cli<ar  thut  villi  oocli  rv-di^tributioa  of  mattor 
tltoro  noocs^rily  goea  »  ro-dlstribntion  of  motion ;  nnd  HaX 
tlie  uniliod  knowledgo  conatitntiog  Philosophy,  most  oooi- 
prehcnd  botli  aspoots  of  tho  tronafomuition. 

Wliilo,  thon,  wo  havo  to  contcmplnto  the  moUer  of  bb 
evolving  aggregate  as  undergoing,  not  progrcssiro  integn- 
tion  liiinplyi  but  an  EimultaDOonslj  undergoing  TarioH 
secondary  re>diatributious ;  wo  linvo  abio  to  ooutemplato  tliA 
motion  of  an  evolving  aggrogato,  notonly  oa  being  gntdiullf 
dissipated,  bat  as  passing  through  many  secondary  re-distri- 
butions on  tiu>  way  towards  dissipation.  As  the  struclaral 
oomploxitieii  tliat  arbo  during  oompoand  evolution,  aro  in* 
cidental  to  the  progress  from  the  extromo  of  diffusion  to  tbo 
exlromo  of  coiicuutnitton ;  so  tlio  fiinclionid  comploxjtios 
aocoin ponying  them,  are  incidental  to  tho  progress  from  tbo 
greatest  qnantity  of  containod  motion  to  tho  least  qaaulity 
of  contained  motion.  And  wo  liaro  to  state  these  coo- 
comitauts  of  both  tranaformations,  as  well  aa  tlioir  begiop 
nin^  and  ends. 

Our  formula,  thcreforo,  nncd*  an  addittomd  cUuso.  Ta 
Dombine  tliis  satisfactorily  with  the  clauses  as  they  stand  iit 
tlio  last  chapter,  is  scan^cly  practicable;  and  for  oonrenioneo 
of  expression  it  will  bo  best  to  change  Uieir  order.  Doing 
this,  and  making  the  requisite  addition,  the  formula  finally 
stands  ihns: — h'enUUioa  is  an  inicjration  t>/ mallvr  and  con' 
comiiant  dietij)aii«n  of  motion;  ilariny  wkicK  tho  maltet 
faue$  from  an  itwU/iiUh,  ineokervnt  honu»joneUy  to  a  de- 
finite, eoKer^nl  hctenyontHy  ;  and  durini}  tcAtVA  th»  rtiaJmi 
motion  vnderyoet  a  parailel  Irafu/ormation. 


CHArTHR  XVTir. 
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^  14(t.  Is  tliis  law  ultimaUi  or  dcrivativo  F  Must  wo  rosi 
•atisiiod  with  tlio  concluf^ion  tliat  titrutigliout  ull  classes  of 
oonorete  pltenomeiia  sucli  is  tlis  courno  of  tr.iu»roi'miitioii  ? 
Or  is  it  possible  for  na  lo  oaccrtaia  wKy  such  ia  tho  coarso 
i  of  tnuisformatloa  ?  May  wo  seek  for  Bomo  all-pcrvading 
L  prisciplo  which  nudfirlica  this  all-pervtiding  procass  P  Caa 
I  the  indactiooa  sot  forth  in  the  procedicg  four  chapters  bo 
I      reduced  to  dcductioQsf 

L  Manifestly  this  coiamunity  of  result  implies  comnmiiity  of 
^Bcsoso.  It  nay  ho  that  of  such  causo  no  account  can  ho 
^"  given,  further  than  that  tho  Unknowable  ia  maaifi.*stcd  to  na 
after  this  inodo.  Or,  it  may  bo  that,  this  mode  of  nuini- 
fostation  ia  rcdaciblo  to  a  simpler  mode,  from  which  those 
many  complex  cSbcts  follow.  Analogy  suggests  the  hitter 
inference.  Juitt  ns  it  was  posttihlo  to  interpret  tho  empirical 
generalizations  called  Kepler's  laws,  as  noceaaary  conao* 
quenoes  of  tho  law  of  gravitation ;  so  it  may  bo  posxible  to 
interpret  Uio  foregoing  empirical  generalisations  as  neccs- 
eaty  consequencea  of  some  deeper  law. 
^B  Unlew  wo  sneccod  in  finding  n  ratlonalo  of  this  universal 
^^gbebomorphosis,  wo  obviously  fait  short  of  that  completely 
unified  knowledge  consUtatiiig  Philosophy.  Aa  they  at 
present  stand,  tho  sereml  oonelu'^ions  wc  have  lately  reached 
appear  to  bo  independent — there  is  no  demonstrated  con- 
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noxion  between  incmting  dcfinttcncus  and  Inorpasing  bote* 
rogi^ncit;^,  or  bclwcca  botb  anil  iucroosio^  intcgrntioii.  StiQ 
lt33  c\-ideneo  U  tlicni  (lutt  tboso  laws  of  Uio  ro-distribntioa 
of  matter  nntl  motion,  aro  necessarily  CDrrclatod  with  tlicw 
I:iw8  of  iho  tlirection  of  motioa  and  the  rhjtbm  of  motion, 
previously  set  forth.  But  until  wo  svo  tlicso  now  scpotnle 
tratlis  to  bo  impliaitionx  of  quo  truth,  our  kQOTrloJgo  ra- 
tuoiiis  iiiipcrfoctly  colicrcat. 

§  147.  Tlio  task  bcforo  lu,  lliou,  13  tlint  of  cxltibiting  tint 
phenomena  of  Evolution  in  synllictic  order.  Sotting  OBt 
from  an  ostablishcd  ullitnnto  principle,  it  has  to  bo  sbovn 
that  tho  courtto  of  transformation  nmoug  all  kinds  of 
existence),  cannot  bat  bo  that  which  n-o  liavo  scon  it  to  be 
It  has  to  ho  ehovrn  that  tho  rc-distrihntion  of  matter  and 
motion,  must  orcrywlioro  tako  ploco  in  Lhoso  waya,  and  pm- 
dtico  tho.ic  traits,  which  celestial  bodioa,  organisms,  societies, 
alike  di.spby.  And  it  lias  to  bo  shown  tliat  this  universalis 
of  procesa,  results  from  tho  snmo  necessity  which  doterminM 
each  simplest  moveiiieut  around  un,  down  to  tho  ococJeratod 
full  of  a  stone  or  the  recurrent  beat  of  a  harp-string. 

In  other  words,  tho  pheuomcnn.  of  Evolution  haro  to  bo 
deduced  from  tho  Persistence  of  Poroo.  As  before  said — 
"  to  this  an  nltimato  analysis  brings  us  down  -,  and  on  tltis 
a  rntioiial  synthesis  most  build  up."  This  being  Uia 
ullimato  truth  which  transcends  experience  by  underlying 
it,  so  furnishing  a  common  basis  on  which  tho  widest  geoo. 
ralixutiona  stand,  thcso  widest  generalizations  are  to  bo 
uniGcd  by  referring  them  to  this  common  basis.  Already 
tlio  truths  manifested  throughout  concrete  phooomena  of  all 
ottlL-rs,  that  there  is  e<|nivalenco  among  transformed  forces, 
that  motion  follows  tho  lino  of  least  rcsistaneo,  and  tliat  it  is 
universally  rhythmic,  wo  haro  fonnd  to  bo  aovcnilly  deduciblo 
from  tho  pcDfifitcncc  of  forco ;  and  this  affiliation  of  them  on 
llio  persistence  of  force  lias  reduced  tbom  to  a  cobcrttnt 
whole.    Hero  wo  haro  simiiorly  to  affiUato  Uio  universal 
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traits  of  I'volutlon,  l)y  ehoning  that,  giYtm  tlie  pemstencs 
of  force,  tliG  i-c-duitributinii  of  inuttor  and  motioa  nooes- 
hnrlly  proccoda  in  such  vny  as  to  produce  tliom ;  uid  bj 
doiug  UiU  iro  eluill  tinito  thvm  as  co-reUtiva  aapocta  of  ooa 
law,  at  tlto  same  ttmo  Uiat  wc  aoito  tliu  luw  with  tiio  foro> 
goiug  eimplor  lavra. 

}  IIS.  n^rorc  procccdiog  ilwill  bo  wull  to  sctdon-n  some 
prittciploa  that  mast  bo  bome  ia  mind.  la  iotorprcting 
Evolution  wo  sliall  haro  to  consider,  oiidor  tlioir  apocial  forms^ 
llio  vsrious  ru»olutions  of  force  Ibat  aoconipaiiy  tliu  rc-diHtrt- 
bntion  of  niatt«r  and  motion.  Let  ua  glauco  at  aucli  resolu- 
tions under  tbdr  moat  gonopal  forms. 

Any  tiicidt'iit  furcc  iis  primarily  divUiblo  into  ita  effeeUvo 
and  non-effeclii!6  portions.  In  mochaaicol  impact,  tho  cntiro 
inOmontam  of  a  striking  body  is  noror  commanicatcd  to  tlio 
body  Btmck :  oven  imdor  those  most  faroarablo  conditions 
in  wliicli  tho  striking  body  losers  all  ita  sonaible  motion, 
there  stilt  remains  with  it  some  of  tho  original  momentum, 
under  tho  sbopo  of  tkit  insensible  motion  produced  among 
its  particles  by  tho  collision.  Of  tlio  light  or  heat  foiling  on 
any  masSj  a  part,  uoro  or  less  conaidombloj  ia  reflected  ;  and 
only  tho  remaining  part  works  molccnI:ir  clt-ingt-s  in  tho 
mass.  Kext  it  is  to  bo  noted  that  tho  oOcctiro 

roroe  is  itself  divisiblo  into  tho  Icmporurilij  effeetive  and  the 
fermawmtlif  elective.  Tho  units  of  an  aggregate  acted  on, 
may  aodorgo  those  rhytlimical  changes  of  relative  position 
which  constitnto  iucrc:iscd  vibration,  as  well  as  other 
changes  of  relative  position  which  are  not  from  inHtant  to 
instant  neutralized  by  opposite  ones.  Of-thoae,  the  first, 
disappearing  in  tht!  ttlinpe  of  radiating  nndulationa,  lm%-c  Uio 
moloculur  ari-angomcut  as  it  originally  was ;  whilo  the  eo> 
oond  conduce  to  that  re-arrangement  clmractorisiDg  voia> 
pound  Evolution.  Fot  a  further  distinction  lias 

to  be  mode.  The  permanently  cQl-ctive  foroo  works  oub 
changes  of  rclalivo  position  of  two  kinds — the  iiuensiUs 
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Bnd  the  tetuihl^.  Tlic  insensible  trnnitpositioDS  among  tlifl 
Qoits  are  thoso  constituting  molecular  diADges,  including 
wliiit  wo  Okll  cliomical  composilioa  tmd  doeomposition ;  and 
it  is  tlioHo  which  we  rocogutso  ns  the  qimlitittirc  difloronccs 
tliat  arise  la  aa  aggregate.  Ilio  Bensible  tninspositions  an 
Bncli  OS  result  whca  certain  of  tho  units,  instead  of  being 
put  inta  dilferont  relations  willi  Ihcir  imnicdiiite  noiglibouts, 
are  carried  away  from  tbom  and  deposited  el*cw!ian>. 

Concerning  these  divisions  and  sub-divisions  of  any  force 
iifr<.'(.-ting  an  nggrcgnte,  tho  fact  wbich  it  cliicfljr  concoma  os 
to  observe  is,  that  they  are  complementary  to  coob  other. 
Of  the  whole  incident  force,  tho  cETL-ctire  must  be  thatwbioh 
remaiiu  alter  deducting  the  DOn-efTcctivo.  Tho  two  parts  of 
the  cffeclivc  force  must  vary  invcraoly  ns  each  other :  wbero 
much  of  it  is  tcmpomrily  cSbctive,  tittle  of  it  can  bo  porn>»> 
nently  eiTLCliro ;  and  vtca  versa.  Lastly,  the  pernuincolly 
cfTecliTO  force,  being  expended  in  working  both  the  iuaen* 
aiblo  rc'arrangemcnts  which  constitute  molecular  modiSca- 
tion,  and  tho  soasiblo  ro-turangcments  wbich  n«ull  in 
structure,  mnat  generate  of  either  kind  an  amoont  that  is 
great  or  Binall  tn  proportion  as  it  hoa  gcoonifod  a  small  or 
gt«at  amount  of  tho  other. 


CHAPTER  XIX. 


TUB  INSTAUlLlTr  Of  TOE   nOMOaEXBODS.* 


}  HQ,  Tbe  difficulty  of  dealing  witli  transformtitions  so 
maD^>ai(led  as  those  which  all  cxiiitonocsluiTo  tiiid(>rgone,  or 
ore  undergoing,  is  sach  oa  io  make  a  de&nite  or  comploto 
deductivo  intvrpTettitioii  seem  nlmost  hopeless.  So  to  grasp 
the  total  process  of  re-diatribaUon  of  mattor  and  motion,  m 
lo  BOO  siinultnacoosly  its  eercnl  nocosaary  rosolts  in  their 
actual  inter-dependence,  is  scarcely  possible.  Tbera  U,  h»n^- 
ovur,  u  mode  of  rendering  the  process  rs  a  whole  tolerably 
oomprehensible.  lliongh  the  gen^is  of  the  nsnrmngomoQt 
nndcrgono  by  every  evolving  aggregate,  is  in  itself  ono,  it 
presents  to  our  iuteIHgonco  seretol  lactors;  &nd  aSttyr  in- 
terpreting the  effects  of  each  separately,  wo  may,  by  synthesis 
of  the  intorpretntioRft,  form  na  udequato  conception. 

On  sotting  out,  tbe  proposition  vhich  comes  first  in  logiciil 
order,  is,  tluil  some  rc-urnmgemont  must  result ;  and  thia 
proposition  may  bo  boiit  dcnlt  with  under  the  more  spccifio 
liluipe,  that  tbo  condition  of  homogeneity  is  a  condition  of 
imstable  equilibrium. 

First,  tta  to  tbo  meaning  of  the  terms ;  respecting  wbioh 
some  readers  may  nood  explanation.  The  phnae  unstabU 
eqaiUbritim  is  one  used  in  mochnnics  to  express  a  balance  of 
Iwroosof  such  kind,  that  tlio  interference  of  any  further  force, 
however  minute,  will  destroy  tbo  umtgoment  previously 

■  Tbt  iilra  '!(Vi<top»'l  In  Dili  «h«pt«r  originally  faimM  part  of  an  artlelo  w 
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lubauting ;  und  brmg  ftWit  n  totuUy  diffeivnt  amingniiMit 
ThtM,  u  blidt  pouKol  on  ita  luwcr  rnd  U  in  uiistablo  vqnili- 
briuRi :  tioirovor  cxnotly  it  may  be  placed  in  a  ])crpeitdica]iir 
pciftiiion,  M  MKin  as  it  im  \v(t  to  ilself  it  begins,  ut  firet  impvr- 
cqitililr.  to  Icnn  on  one  bide,  and  willi  incn-asing  rapiditj 
fulls  into  (uwllivr  attitude.  CoDvcix-Ir,  n  altck  saspended 
from  ir»  upper  end  is  iii  stable  cquilibnum :  hovci-vr  rnnuli 
disturbed,  it  will  return  to  tlie  autie  position.  ITie  pnifiou- 
tion  U,  tlion,  ttint  tlic  state  of  homogOM'ity,  like  the  btalv  ot 
tlio  stick  poised  on  its  loirer  Mid,  is  oii«  ttmt  cannot  be  Dusin- 
tuinod.     Ijct  us  toko  a  few  iltust rations. 

Of  tnccltonical  anos  itic  most  familiar  is  that  of  the  soalos 
If  Ibey  bo  aoountoly  mndc,  and  not  clogged  by  dirt  or  mt>, 
it  is  iaiposEibU  to  keep  n  pair  of  scales  jtcrfeotly  balsoetd : 
eruiituuUy  one  ecola  will  descend  and  tli«  olhor  ascend— tbcy 
Drill  aasume  a  lioterogpncoua  relation.  Again,  if  wo  spriukle 
over  the  surfuco  of  a  Suid  a  number  of  («iual-sized  portick-c, 
Imviiig  an  nllraction  for  each  other,  they  will,  no  matter  how 
uiiilormly  distributed,  by  and  by  conocntralo  irroguliu'ty  islo 
one  or  mure  groups.  ^Ve^o  it  possifalo  to  bring  n  nuH  of 
water  into  a  state  of  perfect  homogmGity — a  state  of  complcta 
quicecenoo,  and  exactly  eqtml  density  tlirougliout — ^yet  tlM 
iitdiati<jn  of  hcnt  from  m-tghbouring  bodies,  by  nfieotiitg 
d>iri.Tenlly  its  diSerent  parts,  would  inevitzibiy  prodooo  In- 
equalities of  dcnitity  iin<l  consequent  currents ;  and  would  so 
render  it  to  tliut  extent  heterogeneous.  Tuke  a  piece  of  red- 
hot  mutter,  and  however  evenly  heated  it  may  at  first  be,  it 
will  qiiiclitr  cense  to  be  so :  iho  exterior,  cooling  fusler  tluin 
(he  interior,  will  beoomo  ditferent  in  tomperaturo  from  it. 
And  the  lapse  into  h«t<-rogeiK-ily  of  tiMiipcraturo,  so  obvious 
in  (his  extreme  enso,  takes  pineo  luoro  or  t«ai  in  uU 
coacs.  Tho  action  of  ohemieal  foreea  supplies  other 

illustmtions.  Expose  a  fragment  of  metul  to  air  or  tratt-r, 
and  in  course  of  time  it  will  be  coated  nnlh  n  tilm  of  oxide, 
twrbouate.  or  other  con.j«und :  Hint  i.i — its  outer  |iart8  will 
bvoonto  unlike  its  iuner  parts.     Usually  tho  hetwogeasiiy 
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oduccd  liy  the  action  of  ohcmical  forrc*  on  the  sorfaoce  ol 
maaaea,  ia  not  striking^ ;  bccatuo  iho  changed  portions  ore 
loon  wuehod  »w«y,  or  otherwise  removed.  But  if  ihU  is  pre- 
vented, eoinparnliv<-Iy  cotnplt^x  striicturo*  result.  Quurriva 
of  trap-rock  contain  some  striking  exampW  Not  an- 
frcquontlj'  a  picoo  of  tnip  amy  bo  found  rDduccd,  by  tlm 
action  of  the  wMlhdr,  to  u  number  of  luo«i.'ly-iuI)ii>rcnl  ooetx, 
like  those  of  an  onion.  HHierc  the  block  has  beeu  quite  un- 
disturbed, vns  may  trace  lite  whole  kHm  of  llic«p,  from  tho 
angular,  irregular  outer  one,  through  atiicocnoivcly  inuluiled 
ones  in  which  the  Bhapo  bccomea  gmduully  roumlcd,  aiding 
6nully  in  a  spherical  tiucloua.  On  comparing  the  original 
moM  of  Rton«  with  tlm  group  of  concentric  couty,  each  vf 
wliioh  differs  from  the  rest  in  form,  and  probably  in  the  Mate 
of  decomposition  at  which  tt  has  arrived,  we  get  a  marked 
illustration  of  the  multiforiuity  to  which,  in  lit])«e  of  time, 
a  unifgrin  body  may  be  brought  by  cxtoniul  chcmicitl 
action.  The  instability  of  the  homogeneous  b  equally 

scon  in  the  changes  sot  up  throughout  tlio  interior  of  a  mass, 
when  it  consists  of  units  that  are  not  rigidly  bound  togetlicr. 
The  atoms  of  a  precipitate  never  remain  separate,  and  equably 
distributed  through  tlie  fluid  in  which  Uiey  make  their  aji- 
poontiice.  They  aggregate  eitlter  into  crystalline  grains, 
each  containing  an  immense  number  of  atoms,  or  they  aggre- 
gate into  flocculi,  each  ooutaiuing  a  yet  larger  number ;  and 
where  the  miL-v  of  fluid  is  great,  and  the  pron^ui  prolonged, 
tliesc  ilocculi  do  not  continue  equi-distant,  but  break  up  into 
groups.  Tliat  is  to  Boy,  there  is  a  de«1nictiyn  of  the  balanoo 
at  fint  euhsisliiig  among  iho  diifuacd  particles,  and  also  nf 
tho  balance  at  lint  subsisting  among  tlic  grou{i«  into  which 
them    parliclcA   unite.  Certain  solutions  of  nou 

eryslalline  substances  iu  highly  volatilo  liquids,  exhibit  in 
the  courvo  of  half  an  hour  a  wholo  sort':*  of  changes  that  are 
let  up  in  Uic  alleged  way.  If  for  i-xumplu  a  little  sbell'lac- 
Yarnidh  (mado  by  disM>lviiig  tihelt-Iac  in  coaUnaptlw  until  it 

I  of  tho  coiuistonoe  of  cream)  be  pourul  on  n  piece  of  paper, 


I 


TUB  i.NaTAnu.rrT  or  tub  homoqexeous. 

ant.  Yet  ono  more  urcgularity  or  like  BigniReniico  »  jm- 
KDtcd  by  llio  ncbuIiD, — aggreg:iitions  of  matter  wlucb,  wliut- 
o\-«r  bo  their  nature,  most  certainly  b<Jong  to  our  ttiderad 
eystcto.  For  tlio  iicbultD  arc  not  dicponod  with  onytktng 
Uko  uniformity ;  but  are  abundant  around  tbo  polos  of  ibe 
(^ilnctic!  fiiroLe  ami  rare  in  the  neighbourhood  of  ila 
lildiio.  No  ono  will  expect  that  aiiylliinjir  like  a  de* 

liuito  interpretation  of  tlii^  stnicturo  can  bo  gtvon  on  tb* 
liyi>olhesis  of  Evolution,  or  any  other  bypothosia.  The  motl 
that  can  be  looked  for  ia  some  rooson  for  thinking  tltat  mo- 
gularilice,  not  improbably  of  thv«c  kinds,  would  occur  in  iKe 
ceurst!  of  Krolutiuii,  RuppoHtng  it  to  have  taken  plooo.  Any 
one  called  on  to  assign  Bucb  reason  might  argue,  that  if  tlx 
matter  of  which  stars  and  all  other  oeleetial  bodice  conuftt,  be 
aanimed  to  liave  urlgiimlly  existed  in  a  dilTused  form  through- 
out a  space  far  more  vast  even  than  that  wLiob  our  Bidenal 
flj*iitcm  now  occupies,  tho  instability  of  tho  homogcncou 
would  nogatiro  its  continuaiioo  in  that  state.  In  default  ot 
an  absolute  balance  among  vbo  forcee  with  whieb  the  dis* 
poned  particles  actod  on  each  othor  (which  could  not  exist  in 
any  uj>gre)|iLtio»  having  liinita)  ho  might  eIiow  that  motion 
and  consequent  changes  of  distribution  wnuld  neccMarily 
nwult.  Tliv  next  st«p  in  the  argument  would  be  that  in 
maltirr  of  such  extreme  tenuity  and  feeble  cohesion  there 
would  bo  motion  tou-arda  local  ocntrM  of  gravity,  as  troll  as 
towiirda  the  general  centre  of  gravity ;  just  as,  to  tue  a 
humble  ilhistrution,  tho  particles  of  a  precipitato  aggregate 
into  llooouli  at  tho  same  timo  that  they  sink  towards  tlifl 
earth,  lie  might  urg«  that  in  tho  one  case  an  in  the  other, 
these  Mnallost  and  earliest  local  aggregations  niuHt  grndanlly 
divide  into  gr»u[M,  ciich  concentrating  to  its  own  a'ntro  of  h 
gravity,— a  pruceds  which  must  repeat  itaclf  on  a  larger  uiid  B 
turgor  scale.  In  conformity  with  the  law  that  motion  once 
set  tip  in  any  direction  becomes  itself  a  cauite  of  subsoqiteDt 
motion  in  that  direction,  he  might  further  infer  that  tim 
Jteterogeneities  thus  set  up  would  lend  ever  lo  beromo  rnora 
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pronounced.  EstabUabod  mccbBnical  principlos  would 
jttriify  bim  in  tbo  conduttion  tbut  the  inoliona  o{  litvtc  irrv- 
^uUtr  massoa  of  slightly  aggregated  ncbuliir  mofttr  towards 
their  cwnmon  coiitro  of  grnrily  must  be  severally  tendered 
ciirvi'liiicar,  by  the  reau^tancii  of  ttit!  nit^diuro  from  wtiicli  ibi-y 
wore  precipitated;  and  that  ia  consequence  of  tbo  irrogii- 
Iniitics  of  dUtributioii  nlrcii'ly  spt  up,  sucb  conflicting  curve- 
linear  motions  mni>t,  by  con)]>oiution  of  forces,  «nd  in  a  rotation 
i>r  Iho  incipient  sidereal  ^stom.  IIo  might  without  difRoulty 
hIiow  that  lh«  rctiuUiiig  centrifugal  force  must  no  far  modify  tho 
process  of  ^-neml  aggregation,  oa  to  prevent  anything  liko 
unifonn  diittribntion  of  the  stars  eventually  formed — that 
there  iniiMt  nrixo  a  contract  such  uh  we  ttoe  between  the  j^Iae- 
tic  circle  and  tlio  re&t  of  the  Iieavons.  Ito  might  dntw  llio 
further  not  unwarrantablo  inference,  that  difFercnccfl  in  l}ie 
proc«M  of  local  conoentrnlion  would  probably  result  from  tho 
unlikoneaa  between  the  physical  conditions  existing  around 
the  geoenil  axii  of  rotation  and  thoso  existing  cliiewhcro. 
To  wliic-h  he  might  add,  that  afl<ir  the  formation  of  distinct 
■tars,  the  ever-iuoreoaing  irregularities  of  distribution  duo  to 
oonlinuanco  of  the  same  oaueiea  would  produce  that  patchi- 
noM  which  di«linguishos  the  heavens  in  both  it<  larger  and 
analler  areas.  Wo  need  not  hero  however  ooinmit 

ourselves  to  aueh  for- reaching  spccuhitions.  For  tho  purpoms 
of  the  gviiGral  argument  it  ia  needful  only  to  show,  tliat 
any  finile  nrnxt  of  diffused  matter,  even  though  vast  enough 
to  furm  our  whole  nidereal  syHtetn,  could  not  be  in  nlablo 
equilibrium  ;  thut  iu  dtrfault  of  ubiwlute  sphoricity,  ubsululo 
uniformity  of  compo^tion,  and  absoluto  symmctr}'  of  relation 
|:i  all  forcoe  external  to  it,  ils  concentrutian  must  go  on  with 
an  ovcr*incrGa&ing  irregularity  ;  and  that  thus  tho  present 
aopect  of  tho  heavens  is  not,  ao  far  os  we  can  judge,  inoon- 
gruoufl  with  the  liypithensof  a  general  evolution  couAcquont 
on  tile  instability  of  Iho  bom/igonooa'!. 

Deeoending  to  that  more  limited  fonn  of  tho  nebular  hy- 
pothesis which  regards  the  sohir  system  a«  having  resulted 
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by  gracltial  concentration  ;  aad  sssuming  this  conoentnluw 
lo  hare  advanomi  w  far  lu  to  procluou  a  Tx>tatiiig  ^horuUl  of 
nobulous  mntt«r ;  [ot  as  cotmidcr  wbat  fnrtltor  consequenM 
thfi  iniitnbililf  of  tliu  uoitiogciiratu  ncccmitat«s.  Uaviog 
become  oblate  ia  Ggure,  unlike  in  tlto  deuaities  of  its  coilra 
und  surfaco.  unlike  in  tlicir  tomporaturc^,  and  unlike  in  the 
velocities  witli  which  ilit  parts  move  nmnd  their  oommoQ  axis, 
inch  tt  mass  can  no  longer  bo  called  homogeneous;  an<t 
therefore  any  further  chstiigc*  oxUihilwl  by  it  ns  n  whole,  can 
iUiialrate  tlie  general  hiw,  only  as  being  chsngex  ftom  a 
more  homogiMicous  to  u  less  homogeneous  stnto.  Changes  of 
this  kind  arc  to  bo  lotmd  in  the  tnuivformation*  of  such  of  iti 
porta  aa  are  still  homogeneoua  within  themMlvcs.  If  wt 
accept  tlio  conclusion  of  Laplnc«,  that  the  equatorial  portion 
of  thia  rotating  and  eontructing  spheroid  will  ut  Hucocasive 
stages  acquire  a  centrifugal  foroe  groat  enough  to  prennt 
any  nearer  approudi  to  tho  centre  round  which  it  rotates, 
nn«I  will  so  bo  left  bi'hind  by  the  inner  parts  of  llio  spheroid 
in  itii  »t  ill -continued  contraction ;  we  shall  find,  in  Uic  fate  of 
the  detached  riiig,  a  fresh  exemptificatioa  of  the  priuciplo  in 
urtt  fillun-ing  out.  Consiatiug  of  gaseous  matter,  such  a 
riuf^,  oven  if  nbsolntely  uniform  at  the  time  of  its  detach- 
roon>>  euniiol  cotilinuo  so.  To  maiufain  its  equilibrium  tlicrt 
must  bo  an  almost  perfect  mtiformity  in  tho  action  of  all 
external  furccs  upon  it  (ahnoat,  we  must  say,  bocnuso  the 
cohesion,  orni  of  extremely  attenuated  matter,  might  sulEce 
to  ncutmlixc  very  minute  dislurbanevs) ;  and  ngaiiut  this  Iha 
probabililiea  are  immense.  In  tho  ahacneo  of  equality  among 
the  forces,  internal  and  external,  acting  on  such  a  ring, 
tlioro  must  bo  a  point  or  poiuta  at  which  the  ooheuon  of 
ita  part*  U  loss  than  clacwhoro— «  point  er  points  at  which 
rupture  will  therefore  take  place.  Laploco  assumc<l  that 
the  ring  would  rupture  at  one  plaoo  only;  and  wonhl  then 
collapse  on  itself.  Cut  thia  is  a  moro  than  qncationable 
aasimiplion — such  at  least  I  know  to  bo  the  opinion  of  an 
Duthonly  second  to   nono  among  tlWM  now   liring.      So 
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A  ring,  considlmg  of  mutter  haTiDg  soah  feeble  oohe- 
aion,  itiuiit  break  up  iaiu  umny  parts.  XerertlieleBS,  it  ia 
•till  infL-raUle  frota  tho  instHbilttj  of  tliu  homogeneous, 
tliitt  tlic  ullim:ttc  rcitiiU  wliich  Laplace  pncKliotnl  Toiild 
Isko  ])Iacc.  For  even  supposing  the  manes  of  n^buloas 
mattvr  into  which  eucIi  n  ring  Bcpnratcd,  verc  so  equal  in 
their  sizes  and  distances  na  to  attract  cacli  othor  with 
exactly  cqunl  forces  (which  ia  infinitely  improbable);  /ct 
tlto  uncquiit  action  of  external  disturbing  forces  ivould 
inevitably  destroy  their  equilibrium— there  would  bo  ono  or 
mora  points  at  which  adjacent  nio^sco  would  begin  to  part 
oompany.  f^|uirulioii  once  coinmcnoud,  would  with  eror* 
aoo^erating  speed  lead  to  a  grouping  of  the  masses.  And 
obviously  a  like  result  would  eventually  '.ake  place  with  the 
groups  thua  formcil ;  until  tliey  at  length  aggregated  into  a 
single  mass. 

Leaving  the  region  of  speculative  aatronomy,  let  us  con- 
<ii<Ier  the  Solar  System  as  it  nt  present  exists.  And  hero  it 
will  be  well,  in  tlie  first  [Jaoe,  to  noto  a  fact  irliich  may  be 
thought  at  variance  with  the  foregoing  argument — namely, 
tho  fltilUconlinucd  existence  of  Satuni's  ringn;  and  c4pcciully 
of  the  internal  nebulous  ring  latidy  dLtcovcrcd.  Tu  the 
objection  that  iho  outer  rings  maintain  their  equilibrium,  tho 
reply  is  that  Ihu  comparatively  grouts  cohesion  of  liquid 
or  solid  subalancc  would  suffice  to  prevent  any  alight  tend- 
ency to  rupture  from  taking  eflToot.  And  that  a  ncbtdous 
ring  hero  still  preserves  its  continuity,  does  not  really  nogrkl  ivu 
the  foregoing  concluiuon;  since  it  happens  under  the  quite 
exopptional  influence  of  those  RjinmetiicalSy  disposed  forces 
which  the  external  ritig»  exercise  on  it.  Here  indeed 

it  deserres  to  be  noted,  that  though  at  fir^t  sight  the  Satur- 
iibn  ^stem  appears  at  variance  with  the  doctrine  that  a 
state  of  homogeneity  is  one  of  unstablu  eqnilibnum,  it  <\ms 
tn  reality  furnish  a  cariou.1  confirmation  of  this  doctrine.  For 
Ruturn  is  not  quite  concentric  with  his  rings;  and  it  hiis 

been  proved  mathematically  tliat  vcrc  he  and  hiii  ringii  pon- 
VJ 
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centrically  8!tuat«d,  they,  could  not  renuim  00  ;  tlie  liotiift- 
gcneoua  relation  being  unitUblc,  would  gmvitalo  into  • 
heterog^Dcoua  one.  And  this  fact  sctres  to  remind  uh  of  lb« 
allied  one  presented  tliroughout  the  wholo  Solur  Systrm.  All 
orbiU,  whclbor  of  plunots  or  satellites,  uro  more  or  less  ex- 
centrio — nono  of  then  arw  [wrfict  circlos;  «iid  wore  ihd} 
porfcct  circles  they  would  soon  beoomo  ellipses.  Mutual  per- 
hirbaUons  would  inovitably  gcncralo  oxccntricitjes.  llmt  is 
to  aay,  the  homogcnoous  relations  would  lapse  into  heleio- 
gencous  ones. 

j  151.  Already  so  many  rcferenous  have  been  nm^  to  ' 
gradual  fomiation  of  a  crust  over  the  originally  incandceocD^ 
KurtU,  thut  it  mny  bo  thought  superfluous  again  to  nnox:  it 
It  has  not,  however,  been  before  considered  in  oooocxiun  with^ 
the  general  principle  under  diecussion.  Ilore  then  it  tnuat  * 
to  notiid  as  a  accewary  consequence  of  the  instability  of  iIm 
homogcni.'ouii.  In  this  cooling  down  and  solid jfimt ion  ol 
the  Earth's  surflice,  we  have  one  of  the  simplest,  na  wdl  M 
one  of  the  most  important,  instances,  of  that  chaiigo  from 
a  uniform  to  a  multiform  state  which  occurs  in  any  oiam 
Utrough  vxposuro  of  its  difTcrcnt  parts  to  diirerent  coodi- 
tiona.  To  the  diflvrcatiation  of  the  Earth's  exterior 

from  its  interior  thus  brought  about,  we  must  add  one  of  tlie 
most  con^tpicuoue  difTcreatiations  which  the  exterior  itscU 
anorwards  undergoes,  as  being  similarly  brought  about.  Were 
the  conditions  to  which  tho  surface  of  the  Karth  is  exposed, 
alike  in  all  directions,  there  would  bo  no  obvioas  reason  why 
oortaiu  of  its  parts  should  become  permanently  ouliko  the  rest. 
Rut  being  unequally  oxposod  to  the  chief  external  centre  of 
I'uroo — the&m — its  main  dirisionsboootDao  unequally  modified: 
as  the  crust  thickens  and  cools,  there  ariaes  that  contnist. 
now  BO  decided,  between  the  polar  and  equatorial  regions. 

Along  with  these  most  marked  phpical  diiTi-rcittiutions  of  _ 
Uie  Earth,  which  are  manifestly  eonsequeut  on  the  tnstabtlilj 
of  the  homogoDvous,  there  have  bom  going  on  numeroa 
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chemical  <li^t.<roiiliatioiis,  adcutltiig  of  Eimilar  interpreta- 
tion. Williout  raising  tho  quoKlioii  wliclhcr,  ns  some  think, 
the  •o-cttUed  simple  substanees  aro  thcmsolrcs  compoondctl  of 
unkoovn  dementa  (elements  wliich  ve  cannot  separate  hy 
artificiul  licat,  but  ivliicli  existed  erparntely  wlien  the  hent  of 
the  Kitrth  wiui  greater  than  any  which  wc  con  produoo),— 
without  Tailing  this  question,  it  vill  suffice  iho  present  pur* 
pnsG  to  show  how,  in  plaoo  of  that  comparative  homogeneity 
of  the  Earth's  cruat>  chemically  considered,  which  muitt  hare 
existed  when  its  temperature  was  high,  thoro  has  sriwH^ 
during  its  cooling,  an  increasing  chemical  heterogeneity : 
each  clement  or  compound,  being  unable  to  maintain  its 
honu^(oneily  in  prevciico  of  tuHuidi  surrounding  affinities, 
having  fullcn  into  hoteragencous  combinittioiM.  Jjct  us  con- 
template this  change  somewhat  in  detail.  There  is 
cTciy  reason  to  hclicvo  that  at  an  cxtramo  heat,  the  bodies 
wo  call  dements  cannot  combine.  Krcn  under  such  heat  as 
can  be  generated  artifieialir,  some  very  strong  affinitien yield; 
and  the  great  majority  of  chemical  compounds  are  decom- 
posed at  much  lower  temperatttres.  Whence  it  socms  not 
improbahlo  that,  when  the  I'^rth  was  in  its  first  state  of  in- 
cnmlesccnce,  ihcro  were  no  chemical  combinations  at  all. 
I)ut  without  dniwitig  thi^  inference,  let  on  set  out  with  tlio 
unrjuestionable  fact  that  tho  compounds  which  can  exist  at 
the  highest  temperatures,  ond  which  must  therefore  Iiaw 
boon  the  first  form(^d  as  tho  Earth  cooled,  are  those  of  the 
simploat  con.->(ittilioni<.  The  protoxides — including  und'^r 
that  head  tlio  alkalies,  earths,  Sic. — are,  as  a  clans,  the  moit 
fixed  compounds  known :  the  majority  of  them  misting  div 
compo«ition  by  any  heat  we  can  gcnerufe.  Tlio«e,  comoHtiiig 
Horerally  of  one  atom  of  each  component  clement,  aro  enm- 
binatioos  of  the  amplest  order — are  but  one  degree  lees 
homogeneous  than  tho  dements  themsch-cs.  iroro  lii^toro- 
gencous  than  tliese,  more  decomposable  by  lient,  and  (hcrtrforo 
later  in  the  Earth's  history,  arc  the  deutoxides,  tritoxidi-s, 
peroxides,  &c. ;  in  which  two,  three,  fear,  or  more  atoms  of 
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(•xygvn  Arc  united  vrltli  ono  atom  of  motnl  or  oiiicr 
Still  IciM  al>lv  to  rvitiift  hi-at,  arc  tlie  sails ;  wliich  |>reaent  ui 
Mi'illi  (■ompoiind  atoou  cacli  mo^Ie  up  of  five,  eix,  seven,  eigLt, 
Icii,  twelve,  or  moro  atonu,  of  tlirrc,  if  not  more,  fcuuli 
Thon  thero  am  llio  liydratM  salts,  of  a  jrct  greater  heterc- 
geneily,  which  unJorgo  partial  diroompomtion  at  niacli  lomr 
tempcraluTcft.  After  thorn  come  the  furthcr-coinplicotol 
suponolls  Olid  double  soIih,  having  u  stability  again  decroaxii ; 
and  BO  throughout.  After  inakintf  a  fev  uDimportunt  qnali- 
ficotions  demuitdcd  by  peculiar  llfKlliti(■.^  I  lx-ligv<!  no  clwtniit 
will  deny  it  to  bo  n  general  law  of  those  inorganio  combina- 
tions that,  other  things  equal,  the  stability  decroaaoB  u  liw 
complexity  increases;.  And  thon  when  wo  pass  to  tbo  cod- 
pouods  that  malco  up  organic  bodteo,  we  find  ib\B  gtnwral  lav 
sfill  ftirthor  exemplified:  wo  find  much  ^alor  complexity 
and  much  loss  stability.  iVu  atom  of  iilbuinen,  for  instanor, 
eonsiats  of  482  ultimate  atoms  of  fivo  difren-nt  kinds.  Fihrin*, 
still  more  intricate  in  constitution,  contains  in  each  ntom,  29S 
atomsofcarbon,  49ofmtrog«n,  2  of  sulphur,  228  of  hydroj>«D, 
and  93  of  oxyg«n— in  all,  C(10  atoms;  or,  moro  strietly 
qteuking — cquivaleDts.  And  thmo  two  substances  ore  so  no- 
■tablft  as  to  drcompuso  at  quite  moderate  tenpcmturee ;  u 
that  to  which  the  outside  of  a  joint  of  roast  moat  ti 
ncposed.  Possibly  it  will  be  objected  that  some  tnorguiio 
eompounds,  aapbosphurelled  hydrogen  and  chloHiloof  nitro- 
gen, nrc  more  dccomposablo  than  ntoet  orgonio  compoond*. 
Thia  in  Irtie.  Hut  tho  odiniwion  may  be  made  witliout  ilaaage 
(o  tlie  argument.  The  proposition  is  not  that  ali  ftimpio  com- 
binations are  more  fixed  llurn  all  complex  ones.  To  catablith 
our  infemioo  it  a  neceauiry  only  to  show  that,  a*  an  nrcnrjw 
fart,  the  ample  oombinationa  can  exist  at  a  higliirr  tnnpen* 
tore  tbim  the  complex  ones.  And  this  is  wholly  bcTond 
qnostion.  Thu«  it  in  manifittt  tluit  tlto  prosont  rhemi- 

cal  heterogeneity  of  the  llnrth's  eurface  has  arisen  by  dejfrms 
as  the  drereABO  of  beat  bos  pennitted ;  and  tliat  it  boa  ahotrn 
itwlf  in  three  forma— tirat,  in  the  multiplicalion  of  chemical 
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eompounds ;  uwond,  in  the  greater  uumber  of  difTorent  clv- 
menta  conlaiDed  in  iho  moro  modern  of  thno  compounds ;  and 
tliinl,  ill  the  higher  niid  more  vnrii-d  inultijilcd  in  n-hich  these 
in<iro  numerous  elements  combine. 

"Withour  itpccirj'iiig  them,  it  will  niflice  jtmt  to  name  tho 
iDetc«nilogto  processes  ow-nlually  set  up  in  tho  Eiirtli's  Ht- 
inoephoro.  as  furtlicr  illustrnlin»  the  ullrgcd  Iaw,  'Dioy 
•qunlly  di^pliiy  thut  dcstnic'tion  of  a  bomogooooua  stato  wbiob 
roRilta  from  unoqmil  oxposuro  to  incident  forces. 

%  lo2.  Tulco  a  mim  of  unorgnnizcd  but  orgnniziiblo  mnt- 
ter^^ilher  the  body  of  one  of  the  lowest  living  forma,  or  the 
germ  of  one  of  the  higher.  Consider  its  drcninstances. 
Kilhor  it  is  immcrsml  in  ivut<T  or  air,  or  it  is  contained  with- 
in a  parent  orgrMiism.  Wlieruver  plucvd,  liowevcr,  it*  out4^r 
and  iimor  parts  stand  difforently  related  to  surrounding 
agcncMS~-nHlr!inoiit,  oxygon,  nod  tho  various  stimuli.  Siit 
this  is  not  all.  "Whether  it  lies  quiescent  at  tlie  bottom  of 
the  prater  or  on  the  leaf  of  a  plant ;  whether  it  moves  through 
tho  water  prcwning  Mmc  dciinit«  attitude ;  or  whether  it  is 
in  the  inside  of  au  udult ;  it  equolly  results  that  certain  ports 
of  its  sorfaco  are  more  expoecd  to  surrounding  agencies  than 
otJior  jiurta— in  some  oases  more  exposed  to  light,  hcxt,  or 
oxygen,  and  in  others  to  tho  maternal  tissau  and  their  cx>ii- 
tents.  Ilcneo  must  follow  the  destruction  of  its  orif^nul 
equilibrium.  This  may  tiiko  place  in  ono  of  two  wnys.  Either 
Iho  dieliirbing  forces  may  bo  Kuch  as  to  overbalance  the 
nihiiitii'!!  cf  the  organic  elements,  in  whieli  eiue  thcro  result 
tliose  changes  which  aro  known  as  decomposition ;  or,  as  is 
onlinarily  tlic  cose,  tuclt  ohangcJi  are  induooil  as  do  not  de- 
stroy tho  organis  compounds,  but  only  modiiy  them :  Die 
parts  most  exposed  to  the  modifying  forces  being  most  modi- 
fied.    To  t'bieidntu  this,  suppose  wo  take  a  few  com-h. 

Note  tirat  wliat  appear  to  be  exceptions.  Certain  minuto 
animal  forms  present  us  cither  with  no  apprceiublu  dilferen- 
tiations  or  with  ditrerentiations  so  obscure  as  to  be  nuulc  out 
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irkh  great  ililTicully.     In  the  lUiixojwdA,  tlie  sabstance  of  the 
jcIIy-Uka  body  rciuaiiu  throughout  lifu  unorgonizod.  even  (g 
tliu  oxt«nt  of  having  iii>  limiting  mombruntf ;  iis  is  prov-i^  br 
the  fact  that  the  thrcad-liko processes  i>n>trutli^l  by  thu  msua 
couUmco  on  touching  mcli  otlu-r.    "Wbctber  or  not  tbe  iioarljl 
allied  Amaba,  of  which  the  lu^  uunicixHu  imd  more  buUtj 
proocuea  do  not  cunlcsce,  lius,  as  lately  alleged,  aomoUting 
tilu!  a  coU-vuU  and  u  iiuclous,  it  is  clear  tbat  tho  dbtiactioii] 
of  partA  is  very  (Jight ;  oiuoo  pnrticlv«  of  food  pass  bodily  inte 
tho  inside  through  any  pari  of  the  pcriphi'ry,  aitd  since  whco 
tho  crrature  is  crushed  to  picccfl,  c«oh  pieu-e  behaves  as  the 
wbolu  did.  Xuiv  thosu  nucs,iii  which  there  is  cither  no  contnat 
AfMructiirolx-twcen  exterior  and  interior  or  vcrylittlo,  tliuti^  j 
Mcmingly  oppoaod  to  tho  abo\'o  infcrencp,  are  rcoUy  veryfl 
ligniticant  evidences  of  its  truth.     For  nhutistliopeoitliarity      ' 
of  this  di\-iiiioQ  of  tlfD  J'roiosoa  f    Its  nicrabcra  undergo  p<T- 
pctunl  uiid  irregular  ehaiiges  of  form— tliey  sliow  no  pe^ 
■istent  relation  of  parts,     ^^'hut  lulvly  funned  a  portion  of 
tbe  interior  is  now  prutniild,  and,  aa  a  tcmpomry  Uinb,  a 
attached  to  some  object  it  bnpixMis  to  touch.     ANIint  is  now  • 
part  of  tho  surfuoo  will  pr<.tti-ntly  be  drswn,  along  with  th* 
atom  of  uutriuoQt  sticking  to  it,  into  tbe  centre  of  tho  nuM. 
Either  tho  ruhttiona  of  inner  and  outer  bavo  no  pcnoaui-nt 
existence,  or  they  are  very  bli^btly  niiirlced.     ]Iut  by  ths 
hypothesis,  it  is  only  because  of  their  tiuliho  poeiiionii  with 
respect  to  uiodifying  forcc«,  tliat  tbo  originally  like  units  (if  i 
living  mass  Ixtcomc  unliko.     Wo  must  thcrcforo  expect  n*! 
eatabliiihod  ditfercniiation  of  parts  in  creatures  which  exhibit' 
no  established  dilToreuecs  of  position  in  lliuir  ]iarts;  and  ni 
must  expect  extremely  little  (liircrdnliutionoTpartn  whrrvtb* 
differouocs  of  position  are  but  lilllo  dotennined — whicti  it 
jost  what  we  &dA.  This  ucgatiro  evidence  is  bona 

out  by  positive  eridmce.  When  we  torn  from  tbiMo  pro- 
tctform  apeoks  of  living  jcUy  to  organisms  having  on  un- 
changing diHtribul  ion  of  substance,  we  6nd  difiereucos  of  tis- 
sot  oorrcDimnding  to  dilTerenocs  of  relstivu  position.     In  all 
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the  Itiglivr  Protozoa,  hb  nlso  io  tlio  Protophyia,  we  rooct  witb 
a  funduncnlal  cUlTtircutiation  into  ceU-nicinbrano  anil  vcU- 
contento;  answering  to  that  fundamental  contrast  of  con- 
ditions implied  liy  the  tonns  out«ido  and  iiiside.  Od 
pasatng  from  wliiit  arc  roughl}*  cloatcd  as  unicoQalu'  organ- 
urns,  to  the  lowest  of  thoeo  which  consist  of  ag^g;auyl  oclla, 
we  cquallf  obscrro  tlio  coanoctiou  between  structunil  dilTur- 
cnccs  and  ditfurenoee  of  circmnstance.  Xegativelyi  wo  sea 
ttiat  in  the  sponge,  permeated  throughout  by  carrcats  of  eca- 
wntcr,  th«  indeAmtoncn  of  orgunizdUon  comflpondji  with  the 
absence  of  dcGnito  imlikeness  of  conditions :  tlio  poriphorol 
mid  cciitrul  [wrtions  sro  as  littlo  contrasted  in  structuro  as  in 
cxpijgiuro  to  surrounding  agencies.  While  posiiivcly,  wc  sco 
tluit  in  a  form  like  the  Thaiattieolla,  wliieh,  though  equally 
humblo,  maintains  its  outer  and  inner  parts  in  pcrninnently 
unlilcs  circumstances,  tlicro  is  displayed  a  rude  stnictoro 
obvioiuly  subordinated  to  tho  primary  rcUitions  of  ccntro  und 
surface :  in^Il  its  many  and  inipoilant  varieties,  the  jmrM 
exhibit  a  more  or  less  concentric  arningemcnt. 

After  this  primary  modification,  by  whioh  the  outer  tissues 
are  diJierentiated  from  the  inner,  tho  next  in  order  of  con- 
stancy and  importance  is  that  by  which  eomo  part  of  tho 
outer  tiasuM  is  ditEerentiated  from  the  rest ;  and  this  cuno* 
sponds  with  tho  olmo^t  uuivcr*al  fact  that  somo  part  of  tho 
oul«r  liiuues  ia  more  expnaod  to  certain  environing  inRiicnucv 
than  the  rest.  Here,  as  before,  the  apparent  exceptions  are 
extremely  sigiiittcoiit.  Somo  of  tho  Iowe«t  vegvtjd  or^imms, 
as  tiio  Ilvmatocotvi  ajid  Protoeoeci,  evenly  imbedded  in  a 
mass  of  mucus,  or  dispcreod  through  tho  Aretic  snow,  displs/ 
no  diiferentialions  of  surfaou ;  tho  several  purUi  of  their  sur 
fuc«  being  subjected  to  no  definite  contrasts  of  condition*. 
Ciliated  spheres  such  as  the  Votcox  have  no  parts  of  the>i 
periphery  uuliko  otlier  purts ;  and  it  i^  not  to  be  expected 
that  Ihcy  sliould  hare ;  since,  as  Ihcy  nGvolro  in  all  direction*, 
they  do  not,  in  traversing  the  water,  pormanenlly  expose  any 
port  to  special  conditions.     But  when  wc  ocnno  to  organisma 
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that  arc  (^tlicr  fixed,  or  wliile  moring  preeervc  definite  atti-' 
tudM,  ire  no  longer  find  unifontiity  of  enrface.     Tlie  looatj 
g^cncrsl  fuct  which  con  be  asserted  witli  rejip<<ct  to  tlio  «truc-i 
tiiTM  of  pliints  aiid  aniinalii,  iii,  tliat  howcv<rr  much  alike  inj 
shape  and  ti^xturo  the  various  porta  of  the  exterior  uiity  at 
fint  be,  they  acquire  unlikenewcs  conx-Bpoiiding  to  tho  im-j 
likenesses  of  their  mlntions  to  surrounding  agencies,  llie  cili-^ 
atod  germ  of  o  Zoopliyto,  which,  during  ila  locomotive  Htn^K-i  I 
in  distingiiialiahlo  only  into  outer  and  inner  tissues,  no  eoocerj 
bccomce  fixed,  than  its  upper  end  brgiim  to  ascuinekditTiTeiiti 
struetuTO  fiuin  its  lower.     The  disc-shaped  gtmma  of  the 
Marchantia,  originally  alike  on  both  enrfaccs,  and  falling  at 
random  vith  either  eido  uppennosl,  immcdiatelj'  begin  ta^ 
d<i\'vlop  rootlets  on  the  under  side,  aii<l  tiomata  on  the  uf 
side :  a  fact  proving  beyond  question,  that  tliis  priiuarj"  dilfcr- 
ontiation  is  determined  by  this  fimdamental  oontrust  of  con- 
ditions. 

Of  counto  in  the  germ*  of  Jiighcr  oi^iniHina,  tnc  metanor- 
phoaea  immediately  duo  to  the  inatobility  of  the  Iiomogcnwnia, 
are  soon  masked  by  those  due  to  thoauuinplioDortho  liend*  „ 
ilary  type.  Such  early  changes,  however,  as  are  comuKin  toaj 
■U  cJotscsof  orgttni«Ris,  and  socnnnot  bo  ascribed  to  heredity,  , 
cntir^y  conform  to  tJie  hypothesis.  A  geim  which  hna  un- 
dergone no  dorelopmental  modificntiona,  coni«ii<ti<  of  a  splter- 
oidal  group  of  homogcneooa  eelU.  Unirenally,  tho  firat  al«p 
in  its  evolution  is  the  estnblishment  of  a  di&L'rcnce  betwoen 
■omo  of  tlie  pcriplicml  vi-Ws  and  tho  cells  which  form  the  in- 
terior — some  of  llio  peripheral  cells,  after  repeated  ejMMila- 
neous  fissions,  coalesce  into  a  membrane ;  and  by  continuam'v 
of  tho  proi'cw  this  momhrano  spreads  until  it  itpcedily  inveHts 
tlio  entire  mass,  as  in  mammals,  or,  as  in  birds,  stops  short  ef 
lliat  for  some  time.  Ilere  we  havo  two  signiiicant  facta. 
T)>u  fint  is,  that  the  primary  unlikcnow  arises  between  Ibo 
exterior  and  the  interior.  The  second  is,  that  (lie  changa 
which  thus  initiates  dcvclo]>nient,  does  not  (uke  place  simul* 
tancously  over  the  whole  exterior ;   Uit  commvncoa  at  one 
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phce,  anil  gToJually  inrolvca  tho  rest.  Now  these  facto 
sro  jiml  tlio»c  wliiclt  might  be  iiif<.'rn<(l  from  tlto  iustabtlily  of 
llie  honiogcneotu.  TIio  mirfiii-o  tniiiit,  inoro  thnu  any  other 
piirt,  become  unliko  tio  coiitrp,  because  il  in  most  dissimi- 
larly Gon(Ii(iou«l ;  nnd  all  (lurts  of  tlio  surface  cannol 
simultaneously  cshihit.  thU  (litri.-rt^ii  lint  ion,  bccauso  they  can- 
not bo  cspo«ed  to  tho  incident  forces  with  absolute  uniform* 
ity.  One  other  goncnil  fact  of  like  implication  ro- 

Whoterer  be  tlio  extent  of  lliis  peripheral  layer  of 
cells,  or  blastoderm  as  it  is  called,  it  prcitcutly  diviilos  into 
two  layers — the  serous  and  mucous;  or,  as  thoy  have  booii 
oUierwisc  colled,  the  octodenn  and  the  (-ndodrrni.  The  first 
of  these  is  fonned  from  that  portion  of  the  luyvr  which  lies 
ia  contact  with  surroondbg  agents ;  and  the  ttcoond  of  them 
is  fiimicd  from  that  porlioa  of  the  layer  which  lies  in  contact 
w'ilH  the  contaiiiccl  mass  of  yelk.  I'hat  is  to  say,  after  (he 
primary  diOcrcntintion,  moio  or  less  cxtctihive,  of  surface 
from  centre,  the  resulting  superficial  portion  uadergoee  a 
aecoiidury  diScrentiation  into  inner  and  outer  parts— a 
dificrcntiatioii  which  is  dourly  of  tho  sumo  order  with  the 
ing,  and  iinswcni  to  llio  next  most  marktMl  contrast  of 
conditions. 

Itut,  as  alrciuly  hitito<l,  this  principle,  imder&tood  in  t]»e 
ainiplo  form  here  presented,  mipplies  no  key  to  the  detailul 
lena  of  organic  derclopment.  It  fails  entirely  to  cx- 
goncric  and  K[)ecitic  [icculiaritii-s;  utid  indeed  Iiutmi  us 
etiually  in  tlic  dark  reapoctiiig  those  uotv>  important  dis* 
linctions  by  wliich  families  and  onlcta  uro  marked  out. 
AVhy  two  ova,  similarly  expOMsl  in  the  some  pool,  should 
bucome  the  one  a  fuh,  and  the  other  n  n-ptilo,  it  cannot  loll 
tn.  Thiit  from  two  different  cfrRs  iilaciid  under  Uio  samo 
hen,  should  respectively  como  forlli  a  duckling  and  a  chicken, 
is  a  fact  not  to  bo  accounted  for  on  the  hypothesis  abovo 
developed.  Wc  havo  here  no  altemutivo  but  to  fall  buck 
DpoQ  the  unexplained  principle  of  hervditury  tniiwmiMiion, 
Tho  npncily  possessed  by  on  unorpwiixed  gcnn  of  unfuhliitg 
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into  a  complex  adult,  wliicli  n>paiU  BDccatnii  traits  in  tli«^ 
iniiiuU'»t  ddlatla,  and  that  oven  when  it  has  bcon  pUcMl  in 
cmditiona  unlike  those  of  its  anceotors,  isa  cajMicity  wo  i 
at  present  uu<lci>(tuiid.  That  a  microscopic  portion  of  accmJ 
iugly  etructurcU-tw  inutlcr  dtouU  embody  uiiuSuvnco  of  sncb] 
kind,  that  tho  ivHulting  man  irill  in  fifty  yean  aCicr  b<>cy>TQa| 
goaty  or  insane,  is  a  truth  which  nould  he  invrvdible  vers  ill 
not  daily  iUiutratod.  Siiould  it  howvvcr  turn  oat,  ai 

vcHhallhcnnftcr  find  reaaon  for nwipectiug, that  thcMoonplez 
dtiToTOntiaticna  which  ndults  oxhibil,  arc  thdnuclrcs  the 
elowly  accumulated  niul  transmiltcd  Tcsult^  of  a  prttcoM  ULe 
thfll  Bocn  in  tho  timt  ohangcsof  tlio  gonn  ;  it  wiH  foUoir  thst 
oven  those  omhryomo  changes  due  to  hereditary  iBflwiwe. 
arc  remote  oonaciiucnocs  of  tho  alleged  law.  8houliI  it  he 
fthon-n  that  the  slight  modifications  wnaghl  diirinf*  life  on 
each  adult,  and  htqucatlied  to  offspring  along  with  all  hlco 
prrccding  modilicntions,  aro  tfaeouelrce  unlikeneaacs  of  parti 
that  arc  produced  by  unltkcnessea  of  condiliona;  then  it  will 
follow  that  tho  modi licat ions  diniilaycsl  in  the  coimc  of  em* 
bryonic  dorelopmenl,  aro  ]wirtly  direct  coneoquonoea  of  the 
instability  of  tho  homogeneous,  and  partly  indirect  con»- 
C|ueinoe8  of  il.  To  giv«  reasons  fur  ontortaining  tliis 

hypothcsut,  however,  i«  not  uoodful  for  the  jiMtificatlon  of  the 
position  horo  taken.  It  ia  enough  that  the  most  ooai^jticuoui 
di0cr«utialioDS  which  incipient  organisms  unirersally  dLipIar, 
corrospoad  to  tho  mout  marked  diffeninccs  of  condition*  to 
which  their  parts  oro  aubjeet.  It  is  enough  that  tho  habitual 
contrast  between  oulaide  and  iuwde,  which  w»  iuoie  is  pro- 
duood  in  inorganio  masws  by  unUkeness  of  exposure  to  inci- 
dent forces,  is  8tri<;lly  pandkled  by  tho  firet  contrast  llial 
makes  its  uppearaneo  in  all  organio  masse*. 

It  romaiDS  to  point  out  that  in  the  osacmhlago  of  orgomaov 
ooiislituting  a  *i>eeics,  llio  principle  enunoialfd  u  equally 
traoeablc.  Wo  have  abundant  matcriala  for  tho  induotwo 
that  each  species  will  nut  remain  unifomi,  hul  ia  ever  becom- 
ing to  some  extent  multiform ;  and  there  is  gixiuad  for  the 
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deduction  tlmt  Uits  lapse  from  bomogoaeity  to  h<!(«n)g«ncity  u 
caused  hy  the  subjcctioa  of  iu  momben  to  unlike  acts  of 
circumstAiictit.  Tlio  fuot  thut  in  orer}-  Hpccice,  auiinal  aiid 
rtigcttU,  the  indirldualA  are  never  <]uilc  aliko ;  joined  with 
the  fuct  that  thcro  i«  in  ovory  BpociM  u  tcudcacy  to  the  pro- 
duction of  diflurcaow  murkod  enough  to  constitute  Turicti^M ; 
form  a  HulTioientl}'  wide  basis  for  the  induction.  "Wlttle  tho 
deduction  is  confirmod  by  tlie  romiliar  esperienee  that  vurirtitfl 
are  moet  numerous  and  decided  vrhorc,  as  nmonf;  cultivated 
plantA  aud  domeatio  aniinaU,  the  condil.iona  of  lifo  dopitrt 
from  tJie  ori);inal  ones,  most  n-idely  and  in  the  most  numerous 
ways.  Whether  wo  regard  "iiatund  selection"  as  wholly, 
or  only  in  part,  tho  agency  through  which  varieties  are 
oatatdiohcd,  matters  not  to  the  general  concluBioo.  For  m 
the  8ur\-ival  of  any  variety  prov«  its  coustitutton  to  be  in 
hannony  with  a  ccrtaiu  aggrej^itte  of  surrounding  forcw— as 
the  inultiplication  of  a  ranoty  and  the  usurpation  by  it  of  an 
area  previously  occupied  by  some  othor  part  of  the  spcoioii, 
iuij)Uea  diSerent  effects  produced  by  such  aggregate  of  foroea 
OD  the  two,  it  is  clear  tliut  this  iiggrognto  of  forces  is  the 
real  cause  of  tho  dificrentiatiom— it  is  clear  that  if  the  variety 
suppliuitii  the  original  apccics  in  tome  locolitii^  but  not  in 
others,  it  does  so  becauae  the  aggregate  of  forces  in  the  oii« 
locality  is  unliko  that  ia  tho  other — it  is  clear  that  tho  lap§Q 
of  tlic  spOGtca  from  a  state  of  homogeneity  to  a  state  of  hetero- 
geneity arises  from  the  exposure  of  its  different  parta  to 
different  uggrogaies  of  forces.  , 


1 15S.  Among  mcntul  phenomena  it  is  difBcult  to  establish 
the  allegod  law  without  aii  aiialyMlH  too  (txIvomvo  lor  tb« 
occasion.  To  show  satUfacterily  how  states  of  conecioiuneaa, 
originally  homogcuoous,  become  heterogeneous  through  dif- 
ferences in  tho  changes  wrought  by  different  forces,  would 
require  us  carufully  to  trace  out  the  organization  of  eariy 
experiences.  Were  this  done  it  would  bn^onie  manifest  that 
the  development  of  intelligonco,  is,  under  ono  of  ila  cluaf 
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aapectB,  a  diTiduig  into  separate  classes,  the  antilra  tkin, 
previously  confoundod  togothcr  in  oiiit  ctoci — B  formatioa 
sul>*oU>aiK«  and  »iib-«ub-<.'liu<M>!i,  until  tlie  onoo  eonfufwd  ag- 
g:rcgat«  of  ol)jcctfi  known,  is  rtsolved  into  an  aggregate  wliidi 
unites  cxtrome  heterogeneity  among  its  moltiplJed  groups, 
with  complete  homogrncity  among  Iho  ineniI>Gni  of  vach 
group.  If,  for  oxamplc,  wc  fallowed,  throngh  sscendiiig  gnidti 
of  crcuturcs,  tlie  genesis  of  tlint  vust  slructuro  of  knowledgo 
acquiied  by  sight,  wc  should  Rad  tliiit  in  tli«  iimt  s(ag«, 
where  cycA  auBivo  for  nothing  boyond  the  dlEcrimiuaiton  of 
light  from  darkness,  the  only  possible  cloesificutions  of  object* 
Mon,  mutt  be  those  busod  ou  tho  mitniier  in  which  light  >* 
obstructed,  and  the  du'grce  in  whivh  it  is  obetrucltxL  We 
should  find  that  by  such  undeveloped  viaml  organs,  the 
ahadows  tmversing  tlio  rudimciitury  rrliii»  wwdil  be  merely 
distinguished  into  tho<io  of  tho  stationary'  ohjccta  which 
tho  creature  passort  during  its  own  movements,  and  those 
of  tho  moving  objects  nhieh  came  near  the  croutnro  wliile 
it  was  at  rest;  and  thut  so  thu  cxtromcly  general  ehw 
siGcation  of  visible  things  into  stationaiy  and  moWng,  would 
bti  thu  earlivKt  formixl.  Wo  sliould  find  that  wliemut 
8tmph«t  eyes  are  not  fitted  to  dittlinguidh  between  uti  obstru^ 
tiou  of  light  coii«cd  by  a  small  object  close  to,  and  an  obfttnio* 
tion  caused  by  a  Iitrge  ohjeet  ut  some  distance,  eyes  a  Ullla 
mora  dcvdopod  must  be  caiuj>ctent  to  such  a  distinction ; 
nrhenoe  must  result  u  viiguo  diiTcrcntiation  of  tho  daw  iifj 
moving  object*,  into  tho  nearer  and  tho  more  remote.  W'n 
should  find  that  suoh  further  unproveincuts  in  viidiiii  us  tho«4 
which  make  possible  a  better  estimation  of  diHlaiioc*  by 
M^ustioent  of  the  optie  nxcs,  and  those  which,  through  rn< 
Inrgoncut  and  Hubdivision  of  tho  rcliim,  make  possible  the  di»- 
orimination  oi'  shapes,  must  have  tho  clTccta  of  giving  greater 
defhtiteness  to  the  clusecs  already  formed,  and  of  sub-dividing 
these  into  sinullor  classes,  conriisting  of  objects  lc«i  unlike.  And 
we  should  fiud  that  each  additional  refinement  of  llio  percep- 
tiro  organs,  must  simiUrly  lead  to  a  multiplication  of  diviaioiii 
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I  a  sharpening  oftlioIiniiU  of  each  diTuiion.  Incvt'ryiiinint 
might  be  tiaocd  tho  analo^ud  tranaTormation  of  a  confuKixI 
•ggregate  of  impressions  of  surrounilinffobjocte,  not  recogniKefi 
as  dificrtnj^  ia  thetr  dt)it.incics,  bijccs,  and  iihiipcs,  into  separate 
cloNwa  of  objects  unlike  each  otlier  in  theee  and  vnrioiu  otlior 
nspeotA.  And  ia  the  one  case  aa  in  the  other,  it  might  bo 
^bowa  that  tho  change  from  this  tint  iiidofiuttv,  incoherent 
and  comptmtively  homogoncous  conscioiunoM,  to  a  doGnito, 
ooherent,  and  hetero^^encoua  one,  ia  due  to  differences  in  tho 
actions  of  incident  forces  on  tho  orgitiiisin.  Thuto 

brief  indications  of  what  might  be  sliown,  did  spiiee  permit, 
must  hero  suflicc.  Pmbably  they  will  give  adei)uuto  clue  to 
an  argnmcnt  br  which  each  reader  may  aatiafy  hlmseir  that 
(be  oourae  of  mental  erolution  ofTcni  no  exception  to  tho 
general  law.  In  further  oid  of  sncli  an  argument,  I  will  here 
add  on  iltiutmiion  thtit  is  comprehonHiblc  iipurt  from  tho 
pfoceas  of  mental  evoktiun  as  a  whole. 

It  has  been  remarked  (I  am  told  b}'  Coleridge,  though  I 
have  been  unable  to  find  tho  piuwage)  that  with  the  iid\-unce 
of  hmguage,  words  which  were  originally  alike  in  t}ioir 
mconinga  acquire  unlike  mcnnings — a  change  which  ho 
expresses  by  tho  formidublo  word  "  de^ynonymization.*' 
Amon^  indigenous  wnrdii  thiit  loss  of  txjtiiralcnco  cannot 
be  clearly  tihown ;  bei^atise  in  them  the  di^'C^gencics  of 
taeaning  began  before  tho  dawn  of  littTalure.  Itut  among 
words  that  hu>-o  been  coinod,  or  adopted  from  other 
languagoSt  stnoo  tlio  writing  of  books  commenced,  it  is 
dciDonstrabln.  Tn  the  old  divines,  miscreaat  U  used  in 
its  et  jTnotogical  sense  of  unMtertr  ;  but  ia  modem  spc«e]i  it 
has  entirely  lost  this  acuso.  Similiirly  with  nil-doer  and 
mak/acton  exactly  sj-nonymous  as  the^e  oro  by  derivation, 
they  aro  no  longer  synonymons  by  usage :  by  a  malefactot 
wo  now  understand  u  convict^  criTniniil,  which  ia  fur  from 
boing  the  acoeptation  of  tvil-doer.  Tho  verb  prottiice,  bears  in 
Kuclid  ita  primary  meaning— to  prolong,  or  draw  &al ;  but 
the  now  hirgely  developed  meanings  otprvduce  have  little  in 
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oomman  -witli  Uic  meanings  of  proiong,  or  tlrate  out.  In  i 
Chorcli  of  England  liturgy,  an  odd  effect  tvauIu  froni  I 
uoGurronce  of  pretmt  in  iUi  original  hiim — (o  wnu  &^ 
instead  of  iU  modern  »prctiilixed  «on»o — h  come  btforv  uUk  i 
efixi  of  arrtstiny.  Itut  tho  most  oonolusire  caaea  are  tin 
ill  wliioh  the  contrasted  words  consist  of  llio  euno  parts  diff 
entlj  conibtni.'d  ;  os  in  i^o  vndtr  and  undergo.  ^V'o  go  urn 
a  tree,  and  wo  vndfrgo  a  pain.  But  thoaghi  if  uiolylica 
oonsidercd,  the  mcaninp^  of  theee  exproesioiu  would  be  \ 
same  were  the  words  transposed,  habit  bos  ko  far  modiC 
their  mcaningH  that  wo  could  not  without  absurdiij-  ttpeuk 
unefayoing  a  tree  ond  going  under  a  pain.  Coontl 

Aueh  instances  might  be  brought  to  show  that  betweea  ti 
words  which  nra  originnlly  of  like  force,  nn  o<]mlibrium  M 
not  bo  niitinlnined.  Utili'iu  thoy  are  daily  used  in  cxad 
equal  degrees,  in  exactly  sitnitar  relations  (against  whi 
there  arc  infinite  probabilities),  there  noccamrily  arises  a  hal 
of  astooiating  one  rather  than  tho  other  with  particular  m 
,or  objects.  Such  a  habit,  onco  commvncod,  becomes  confin 
0(1 ;  and  groJuoUy  their  homogeneity  of  mi»ning  disappea 
III  each  individual  we  may  boo  the  tendency  which  inovitat 
leads  to  this  result.  A  certain  Tocabulsiy  and  a  certain  i 
of  phniscA,  distinguish  tho  speech  of  each  pomn :  each  pi 
•on  habitually  uses  certain  words  in  places  whi-ro  other  woi 
are  habitually  used  by  otiier  persona ;  and  thero  is  a  eo 
timinl  rocurn-ncc  of  favourite  cxpreanons.  This  inability 
maintain  a  balance  in  the  uso  of  verbal  symbols,  which  d; 
racterixea  every  man,  charoctcHzca,  by  oonseqooneo,  oggi 
gates  of  men  ;  and  tlio  dcsynoaymization  of  woids  is  the  «d 
mate  cfleot. 

Should  any  didiculty  be  folt  i»  unilorctanding  how  th< 
mental  changes  rxomplify  a  law  of  phj-«ical  transfonnatto 
that  are  wrought  by  ph}-8ical  forces,  it  will  disappear  on  co 
templating  sets  of  mind  as  nervous  functions.  It  will 
seen  that  each  loss  of  cciuilihrium  above  instanood,  is  a  Itna 
functional  equality  between  some  two  ulcments  of  tho  narve 
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<}-«toiii.  And  it  will  be  seen  ihnt,  as  in  other  cases,  ibis  loss 
□r  fuiiclioiutl  equality  u  duo  to  dilTurviicus  ill  the  iucidt-iico  of 
forcoB. 


§  l&i.  MiUMS  of  IDCD,  in  oommon  with  all  other  mnMOB, 
show  a  like  proclivity  §imilitrly  causod.  Small  combinalions 
and  large  0ociulii'it  L-quuUy  iniinifivt  it ;  and  in  tho  one,  as  in 
the  otlior,  both  govunimuntuL  and  industrial  diOurciitiutiona 
ftro  initiate  by  it.  Let  us  glance  at  the  facta  under  tlicaa 
(wo  bends. 

AbiuincM  p<irtncrxh!p,  bulunced  as  tbe  autlioritic«  of  it« 
members  may  thcorclicully  be,  practically  becomes  a  union  iii 
which  the  Authority  of  oiio  partner  is  tacitly  recognixed  as 
grater  than  that  of  tho  other  or  others.  Though  the  shure- 
lioldcrs  hare  given  equal  powers  to  tlic  directors  of  thoir 
company,  inequalities  of  power  soon  arise  among  them ;  and 
usually  tho  supremacy  of  some  one  director  growa  so  marltMl, 
lliat  Itb  dedsioDs  detcrtnine  the  course  which  the  boanl  iakva, 
Kor  in  associations  for  political,  charitable,  literary,  or  other 
purpoMM,  do  we  iait  to  find  a  like  process  of  diriaion  into 
doniioaut  and  Kubordiuato  partica;  each  having  its  leader,  its 
members  of  letui  iiillucnoc,  and  its  mum  of  uiiiollut^nlial  mem- 
bers. These  muior  instances  in  vbioh  onorganized  groups  of 
men,  stimcUng  in  homogcnoous  relations,  may  he  watcliod 
gradually  paadng  into  organized  groups  of  men  standing  in 
heterogciicuua  relations,  give  us  the  key  to  social  ineqaalities. 
I^borous  and  civilixod  oommunitiee  arc  alike  characterized 
hj  separation  iuto  classes,  as  well  us  by  wjuiration  of  nioh 
class  into  more  important  and  le^s  important  units ;  and  litis 
Btructtiro  is  manifestly  tlic  (gradually-consolidated  mult  of  u 
pmceeB  Uho  that  daily  excmpiified  in  trading  and  other  com- 
binations. So  long  as  men  are  coustltutcd  to  act  on  one  an- 
other, eitlier  hj  physical  force  or  by  force  of  clmractcr,  tho 
ttnigglea  for  supremacy  must  finally  be  decided  in  favour  ol 
aome  one  ;  and  the  difference  once  commenced  must  tend  to 
oecome  ever  more  marked.   Its  unstable  equilibrium  being  do- 
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ktrojcd,  the  uniform  most  gravitate  with  incrrasing  rapidity 
into  tho  multiform.  Aod  ao  ffupniinary  nnd  isubordinslion 
must  cfttablish  tbcmsvlvGa,  m  w«  sco  they  do,  throughout  thi 
whole  structure  of  n  eocicty,  from  the  grcot  cUiM-di vision! 
pervading  ita  cnliro  body,  davfti  \o  villngc  cliques,  and  ei 
down  to  ei-ery  posse  of  scliool-boya.  Probably  it ' 

bo  objc'Ctcd  thut  mch  changes  roeiilt,  not  from  the  bonogO'l 
ncity  of  tlio  origiital  oggrcgntions,  but  from  their  non-homo- 
genoity — from  ccrt^iin  tilight  dilFcT«Qcc«  existing  among  tlicir  M 
units  at  the  oulact.  This  ia  doubtlosa  the  proximate  cauaa.  V 
In  Btrictneas,  such  changes  must  be  rogarded  as  transfurma- 
tionsof  tho  relatlwly  homogeneous  into  the  relatively  hetero- 
gviiooiiK.  Itiit  it  i»  abundantly  clear  that  an  aggregation  of 
men,  absolutely  alike  in  their  cndonrmenta,  would  ewntiullyi 
undorgo  a  tiniihir  tniuformation,  For  in  tho  absence  o('| 
perfect  uniformity  in  the  Uvea  mvcrally  hil  by  tlioni— in 
their  occupatious,  pbyBica)  conditions,  domestic  relations,  and 
trains  of  tliougfat  uid  feeling — tfaere  most  arise  diffbrencee 
among  them ;  and  these  must  finally  initiate  social  diffcren* 
tiatioas.  Even  inequalities  of  health  caused  by  aocidenta, 
must>  by  entailing  inequalities  of  physical  and  menial  powvr, 
disturb  the  exact  balunoo  of  mutual  iniluenoca  among 
units;  and  tho  biUancc  oneo  disturbed,  must  ineTitably 
lost.  ^Vlle«cet  indeed,  besides  seeing  thnt  n  body  of  to 
•ladiutcly  homogoncou*  ill  their  gOTornmental  rvlalions,  mu: 
like  all  Other  homogeneous  bodies,  become  licterogeoi. 
wre  also  seo  that  it  must  do  this  from  the  same  ultimate  cause 
— unequal  exposure  of  its  parts  to  incident  forces. 

The  tirat  induatruil  divisions  of  societies  are  much  mi 
obriounly  duo    to  uidikenosacs  of  external  ciroumstani 
Such  divi&ioos  are  absent  until  sach  unlikoneasea  are  tslal 
Usbed.      Nomadic  tribes  do  not  pcnnancntly  oxpoae  any 
jronps  of  tlieir  members  to  epociat  local  coudilions ;  nor  d 
a  atationory  tribe,  when  oceupying  only  a  Kninll  area,  muia 
laia  from  generation  to  generation  marked  contntstD  in 
local  conditions  of  its  members ;  and  in  such  tribes  then 
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no  doci<I«l  economical  diffowntuitions.     IJiit  a  oommnniij 
wliich,  growing:  populous,  Iiim  OTcrspread  a  large  tmct,  nnd 
has  become  so  far  sc-Ulod  llint  itt  Tnombers  live  and  die  in  their 
rrspcctJTC  dlHtricts,  keeps  ite  Bercral  sections  in   dilTcTODt 
ph ytiicul  circumstiinccs ;  and  tlitm  titcy  no  long<cT  remain  alike 
in  llicir  occiiputioiiB.     Tlw»o  who  live  dispersed  continue  to 
hunt  or  cultivate  therarth  ;  thoBo  who  spread  to  the  sea-shore 
IjU  into  ntaritiinc  occupations ;  while  the  inhnbilanta  of  some 
«pot  clioscn,  i>crhD]n  for  its  contrality,  on  one  of  peritKlioal 
aasemblago,  become  txaders,  and  a  town  §pnngB  up.     Each 
of  thew  olaMca  undorgoee  a  modilication  of  character  conso- 
{)uciit  on  its  function,  nnd  bolter  fitting  it  to  ita  function. 
Later  in  the  process  of  sociul  evolution  thcso  local  adapt- 
ations are  gruitly  miiltipliod,       A  result  of  difTerenccs  in 
soil  and  climate,  is  that  the  rural  inhabitants  tn  dilFurwit 
partA  of  the  kingdom  have  their  occu|]ation8  ]»rtially  apecial- 
ize<I ;  and  become  respcctiToly  distinguiiihed  as  chiefly  pro- 
(lucin^  cuKle,  or  alicep,  or  wheat,  or  oats,  or  hops,  or  ci'der. 
I'cople  living  wliere  uoid-licldfl  aro  di«oovct«d  are  tmnaform- 
cd  into  colliers ;  Comishmen  toko  to  tnining  bocauso  Corn- 
wall is  metalliferous ;  and  tho  iron-mouufncturo  is  the  domi- 
nant   industry    where    iron>Htoae  is  plentiful.      Liverpool 
has  asHumcd  the  oilico  of  importing  cotton,  in  consequonoe  of 
its  proximity  to  the  district  whero  cotton  goods  are  mode ; 
and  for  analogous  reasons,  Hull  baa  bcoomo  the  chief  port  at 
which  foreign  wools  are  brought  tn.     Even  in  the  establish* 
went  of  breweries,  of  (ly<!.work«,  of  nlutc-quHrrii-x,  of  brick- 
yards,  wc  may  see  tlie  sumo  truth.     80  tliiit  both  in  general 
and  in  detail,  the  speciulizaliuns  of  the  social  orgaittam  wtubli 
C'huruotcrizu  separate  districts,   primarily  deftcnd  on   local 
circumstances.     Those  dirieioiis  of  bljour  which  under  an- 
other aspect  wore  interpreted  us  due  to  the  setting  up  of  motion 
in  the  directions  of  least  nsiiflance  (§  60),   are   here  in- 
terpreted as  duo  to  difilBrenoes  in  the  incident  forces ;   and 
the    two   intcrprotations    are   quite   conttist4-Rt    with    each 
oth'tr.     For  that  which  in  each  cow  lietermute*  the  direction 
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otimA  ttmionce,  is  Uio  di»(nbution  of  the  foroc*  to  beover> 
como ;  »nd  hoDoe  unliltenceaea  of  distributioa  in  §efmnt» 
localiliot,  entails  unlikcuessM  in  the  ixitirw  of  bumati  actioD 
io  tiiow  local iliui— en tjiiU  mdustrial  'litriTvUtialiuiiit. 

§  155.  It  lias  still  to  tw  8li<nrn  that  this  geooral  LroLh  ii 
cl«iDOtistrAl)li.i  it  priori.  W«  luive  to  prore  BpociOcttUy  tlul 
tlie  iiutability  of  tho  UomogODeons  is  a  corollary  from  thu 
pcraistcaco  of  force.  Aln-ndr  this  has  boon  tacitly  inipli-.i] 
by  assif^iDg  atilikrueits  iu  the  expoinro  of  iu  pa-rta  to 
ttirroutuUng  agencies,  as  the  reason  why  a  uniform  ruim  Iom 
its  utiirormity.  But  horo  it  will  bo  prc^T  to  estiand  iKit 
tacit  imiilication  into  dofitiit«  proof. 

On  striking  a  niiiwi  of  matter  with  mich  forca  as  etthor  to 
indent  it  or  niukv  it  fly  to  pioce«,  «o  loo  both  thnt  tlio  Mow 
uffvclA  ditrcrc-nlly  its  diOi-ront  parts,  and  that  the  di^titxaiDm 
are  consequent  on  the  unlike  relations  of  its  pnrta  to  the 
foroo  imprrased.  I'he  part  with  which  the  Btrikiii^  body 
comes  in  contact,  receiving  the  whole  of  the  eommunicattd 
momentum,  is  driven  in  towards  tho  centre  of  llio  mat*. 
It  thos  compresses  and  tends  to  dittt>laoo  tlto  morv  centrally 
utuated  portions  of  tho  mass.  Thceo,  however,  cunnot  be 
oonpreasod  or  thrust  out  of  their  places  without  pressing  on 
■II  surronnding  portions.  jVnd  wluii  the  Mow  is  rioteBt 
enough  to  fracture  the  mass,  wo  see,  in  the  nuliul  dtxponton 
of  its  fragments,  that  the  original  momentum,  in  being  di»> 
tnbutod  throoi^hout  it.  bus  been  divided  into  numerous  minor 
momenta,  unlike  in  their  diroctions.  Wu  eco  that  iboso  di- 
rection*  are  delormined  by  the  positions  of  the  parts  with  re- 
siioct  to  each  other,  and  with  rcAjwct  to  tho  pniut  of  impncl. 
We  see  that  tho  parts  are  differently  affected  by  tho  disnip' 
tire  force,  because  they  are  differently  related  to  it  in  their 
directions  and  altochmenta— ihat  the  effects  being  tho  joint 
products  of  the  cati.«o  and  tho  conditions,  cuunot  be  alike  in 
parts  whieli  are  ditFennlly  conditioned.  A  body  on 

which  radiant  heat  is  falling,  exempUGes  this  truth  etill  more 
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dourty,  I'oking  tho  simpKitt  com  (lltnt  of  a  ephcro)  wo  aeo 
tlidt  wliilo  ibo  part  nearost  to  the  radiating  centre  rcccivca 
tlio  raya  at  right  ang^les,  th«  niys  slriko  tlio  oiUcr  \xirln  of  Uie 
GSposod  side  at  all  ooglcs  tram  00*  <lovm  to  0*.  Again,  the 
iDolccuUr  vibrutjons  proptij^atvil  throup;h  t]i&  nuuui  from  tine 
hurfiK-o  u'hicU  roccircfl  llic  h'-at,  must  procovd  iuwarcU  at  lui- 
gltia  diii't^ring  for  each  iwiiit.  Further,  the  interior  parts  of 
tho  fplirro  uffcctcd  by  iho  vibrutioDS  proct'c<liug  from  all 
points  of  the  heated  side,  mnst  bo  diasimilnrly  aflected  in  pro- 
portion wt  their  positions  nro  di»«imil»r.  So  t]iat  whothor 
tboy  be  on  the  recipient  area,  in  the  middle,  or  at  the  remote 
sidot  the  constituent  otoiaa  arc  all  throws  into  states  of  Tibra- 
lion  more  or  lm«  untikc  oueb  oilier. 

Sut  now,  what  v>  tho  ultimate  meaning  of  tho  concluiuon 
thnt  a  uniform  force  protluecM  diiferent  elum;^  throughout  a 
unifurm  mats,  bccauw  llio  parts  of  the  moiut  stand  in  dilTeront 
relations  to  tlie  force?  Fullylo  understand  this,  we  must 
cont(>mp1uto  each  part  as  simullancously  subject  to  other 
forces— tlioM!  of  gravitation,  of  cohcaiun,  of  moh'Culiir  molioo, 
&t!.  Tho  vffect  wrought  by  oo  additional  forec^  must  bo  a 
resultant  of  it  and  Iho  forced  alrondy  in  action.  If  tho  ford's 
already  in  action  on  two  parts  of  any  aggregate,  are  different  in 
their  directions,  the  effects  produced  on  'tlie«e  two  ports  by  like 
forces  must  be  dilTorent  in  their  directions.  Why  must  tliey  bo 
difTerent  ?  'iliey  must  be  different  bocuuso  such  unlikuiioss  as 
exiftta  bctwcon  the  two  seta  of  fuetors,  is  made  by  tho  prcsenoc 
in  the  one  of  some  epecially-directed  force  tbot  ia  not  pre- 
•ent  in  tbo  other ;  and  that  this  force  will  produce  tui 
cfioct,  rendering  tho  total  result  in  tho  oiio  coso  uiih'kc  that 
in  tbo  other,  is  a  nccisaary  corollary  from  tho  {torsistencc  of 
force.  Still  more  inontfcstdoes  it  beouiiie  that  the  dift> 

similarly-placed  parts  of  any  aggregate  must  be  dissimilarly 
uodiSod  by  na  incident  force,  when  we  remvmbcr  that  the 
fiiantiiie$  of  tho  incident  force  to  which  they  arc  soreraJly 
aubtcot,  ar«  not  equal,  as  aboro  supposed  ;  but  aro  nearly  al- 
ways very  unoqutiL    TIio  outer  parts  of  mosses  aro  usually 
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tlune  exposed  to  clinniical  actions ;  and  not  only  are  tli«ir 
inner  ports  shielded  from  the  aninittoe  of  cxternnl  ol<.<tiie!nU, 
but  such  nfiiQitirs  ar«  hrouglit  to  Ix-ur  tuiMjuully  nii  (Iii-tr 
siirfttoc*;  tiiico  chomicol  notion  acta  up  cmrcnla  thniugh  the 
tnedium  in  wliicli  it  takes  pliico,  und  so  brings  to  tho  vwiuuf 
pari*  of  Ihu  suriUce  unotpuil  ijunutilics  of  tin:  unlive  ngtmt. 
A  (pin,  the  amounts  of  any  external  radiant  force  uhii-h  the 
dtirL-Tonl  parts  of  an  aggregate  rocoivo,  nro  wid*'ly  contnuled : 
wo  have  tliu  contrast  between  ilio  qiuuitity  fiUliug  on  the 
•idtt  lu'Xt  the  rudittting  eeiitn.>,  iiml  tliu  quantity,  or  rutber  M 
quantity,  liiUing  on  tho  opposite  side ;  we  hovo  cootnsla  in 
the  quantities  received  by  difcrL'iilly-phu'ml  urooa  oa  tlM 
cxijoanl  «ido;  and  wu  havti  endlora  contnistit  botweun  tbo 
quantities  received  by  tho  rurioufl  jiarts  of  the  interior.  Siaii' 
larly  when  mccbaukal  forco  is  expended  on  any  aggregate, 
cither  by  collision,  oontiiiuvd  prcssuro,  or  tMUion,  tho  amoanla 
of  stiuin  distributed  tlirougltout  tho  moss  aro  nunifestly 
unlike  for  unliko  positioits.  But  to  my  tho  dttfcraDt  parts  of 
an  aggregate  receive  different  quantities  of  any  incident  force, 
ia  to  say  tluit  tlicir  states  are  tnoditiMl  by  it  in  dilfensit 
degrees—is  to  say  that  if  they  were  before  homogenoMis  in 
their  rcJationa  thoy  must  bo  roodvnid  to  a  proportionals 
eztont  lieterogviMxiiiS ;  ainoe,  force  being  penistont,  the 
diflimnit  quantities  of  it  falling  on  tho  different  parts, 
mttst  work  in  them  different  quantities  of  effect — diU'emnt 
changes.  Yet  one  more  kindred  deduction  ia  requirrd 

to  complete  tho  argument.  We  may,  by  parallel  reiLMoning, 
reach  the  conclusion  that,  even  apart  from  the  action  of  any  ex- 
tcmal  foro^  lh«  equilibrium  of  a  hotnogeneoua  aggrogutu  muht 
l)odi'stn>yed  by  the  unequal  actions  of  its  parts  on  each  otbor. 
That  mutual  influence  whieh  produces  aggregation  (not  to 
mention  other  mutual  influencua)  must  work  different  effects 
on  the  dilFurent  parts ;  sinoe  they  are  severally  exposed  to  it 
in  unliko  amounts  and  diroctions.  This  will  bo  clearly  seen 
on  roDMmbcriog  that  the  portions  of  which  the  whole  ia  nuda' 
op,  may  be  sevcndly  regarded  as  minor  whuica ;  that  on  eaeb  of 
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tbeae  uicor  wholes,  tho  iwtion  of  th«  entire  aggregate  thoD 
become*  an  external  incident  force ;  that  such  external  inci- 
dent foivo  must,  as  nboro  sliown,  work  nnliko  changes  in  llio 
par1«  of  anj  Buclt  minor  whole ;  and  tiiiit  if  (tic  minor  wholes 
nro  Kvcrufly  thus  ren<Ii.'red  hclerogcncoua,  the  entire  aggto- 
giitc  is  pcndcri'd  heterogeneous. 

The  injilability  of  the  homogeneous  is  thus  deducible  fnta 
that  primordial  truth  which  uudcrlica  our  intrlligeDO(k  One 
stahlo  hotnogotioity  only,  ia  hypothetically  ponibtc  If  ocntree 
of  foroo,  absolutely  tiniform  in  their  powers,  were  ^U£Fuscd 
with  iibtolulo  unifonnity  throngh  unlimited  space,  they  would 
remain  iu  equilibrium.  This  howcifr,  though  *  YOrbolly 
intelligible  suppoedtion,  is  one  that  cunnot  be  represented  in 
thought ;  since  unlimited  «piicu  is  inconceivable.  Bat  all 
fiuito  forms  of  tho  homogoncoaa — all  forms  of  it  whi<:h  vo 
can  knoir  or  conceive,  must  inevitably  hipw  into  holoro- 
geneity.  la  three  Bovemi  ways  docs  the  jiersistence  of  foroo 
noooHitato  ttiia.  Betting  external  agencies  aside,  each  unit 
of  »  homogcnooiu  whole  must  be  differently  aftected  ftam 
any  of  the  test  by  the  aggregato  action  of  the  rest  upon  it. 
The  leenltant  force  excrciitcd  by  tlio  aggrcgato  on  caeli  unit, 
being  in  no  two  ciutca  aliko  in  botli  amount  and  dinx'tion,  »n<l 
usually  not  in  either,  any  incident  force,  even  if  uniform  in 
amount  and  direction,  cannot  produce  liico  effects  on  the  units. 
And  the  various  po«itions  of  the  parts  in  relation  to  any  in- 
eident  force,  preventing  them  iVom  receiving  it  in  uniform 
amounta  and  directions,  a  further  difference  in  the  effects 
irrought  on  them  is  invvilubly  produced. 

One  ftirther  remark  is  needed.  To  tho  conclusion  that 
;he  changes  u-ith  whidi  Krolution  tomituKa,  are  thus  ne* 
ccssitattid,  remains  to  be  added  the  conclusion  that  these 
vhsngm  must  conlinHe.  Tlio  absolutely  homogeneous  must 
l<i«o  its  r<iuil!brium ;  and  the  relatively  homogeneous  must 
lapse  into  the  rchitivdj  less  homogeneous.  That  which 
is  trao  of  any  total  maas,  ia  true  of  the  parts  into  which 
segregates.      The  uniformity  of  each  surh  part  miut 
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as  inoritably  be  lost  in  muhirormilT,  ftt  vu  Utat  of  Ois 
original  whole ;  and  for  like  tcaaons.  And  thi»  lh«  conllntied 
changes  which  clinmctorizo  EvolutioDf  in  so  far  ss  Utey  on 
constituted  hy  the  lapse  of  the  liomogeueoiu  into  tho  liotero* 
gcncouii,  and  of  the  leas  heterogeneous  into  the  more  Itetrro- 
ptncom,  aro  necessary  consotjucnoos  of  the  persistence  of 
furoft. 


CDAITER    XX. 


THE  MULTIPLICATION  OF  EFI-ECTS.    , 


• 


S  146.  To  th«  cnusc  of  tiicr«iuing  complexity  net  forth  id 
tlie  last  cliupter,  vrc  Iiavo  in  this  chapter  to  mid  aiiotlirr. 
Though  sccoiKluiy  in  order  of  time,  it  is  scarcely  Beoondaiy  in 
order  of  importance.  Even  in  the  absonco  of  the  caiuo 
already  uHigncd,  it  would  neceautato  a  change  from  tho 
L<^onGoufl  to  the  hctorogoncoiM ;  and  joined  with  it,  it 
:c»  thin  change  both  more  rapid  and  more  involved.  To 
come  in  sight  of  it,  wo  have  but  to  puntne  a  step  further, 

at  conflict  butwcim  force  and  RLatter  already  delineated. 
•Ixit  \i»  do  thin. 

'Wben  a  uniform  aggregate  ia  subject  to  a  uniform  force, 
we  have  ecea  that  JU  constituoats.  being  difTorently  condl- 
tiuiiod,  ore  difibrunlly  moditiu].  I!ut  while  wo  huvc  con- 
tcmpUtcd  tho  variouti  parts  of  the  aggregate  as  tliux  undergo 
ing  unlike  changeo,  wo  have  not  yet  contemplated  the  unlika 
changes  Himuluuieoosly  produced  on  tho  various  parts  of  the 
incident  force.  Theao  muat  be  oa  numerous  and  important  oa 
the  others.  Action  and  rc-action  bciog  equal  and  opposite,  it 
fulKiws  ihut  in  difrnrentiiiiing  the  purta  ou  wliich  it  fullit  in 
unlike  ways^  tho  incident  force  muat  ^taclf  bo  correspond- 
ingly diSerentiated.  Instead  of  being  as  before,  a  unifonn 
force,  it  must  thereafter  be  a  multiform  force— a  group  o( 
dtaaimiiar  forces.  A  fuw  illustrations  will  make  ihia  truth 
mamfeat. 
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A  etnglo  force  Is  divided  by  conflict  n-ith  nialt«r   int 
Furccs  tLut  widely  divfirgc     In  the  cu9>c  lately  cited,  of  a 
body  ahattored  by  viotcni  ooUiuoD,  besides  the  disngo  of  thai 
hoiDOgeneoua  mass  into  a  botcrogeneoua  gronp  of  tcuttcrvjJ 
fragmcntfi,  thero  id  a  eliango  of  tlio  homogmcous  tnoniputum  1 
into  a  group  of  momenta,  hotorogeneoiu  in  botli  amountij 
and  directions.     Sioiilarly  with  tbo  forces  we  know  us  light! 
and  beat.    After  the  dispersion  of  these  by  a  radiating  body 
towards  uU  points,  they  arc  rcHliKperMd  towards  all  poinla 
by  the  bo«li(!S  on  which  they  fall.     Of  tlio  Sun's  mys,  issu- 
ing from  him  on  erary  side,  some  few  stnke   iho  Moon. 
'HiCHo  being  rejected  at  all  angles  from  the  Moon's  sur- 
face,  some  few  of   them  strike   the    Earth.      By    a  lilco  ^ 
process  the  few  which  reach   the  £artb  am   again  dif-  ■ 
fusl^d  through  surrounding  space.     And  on  each  oocasioa,     • 
such  portions  of  the   rayn  as  are  absoHKd   instead  of  re- 
flected,  undergo    n^fructions    that   eijusUy   destroy   their 
imrallcIiAni.  Slore   than   this   is   true.     Vy  conflict 

with  matter,  a  uniform  force  ia  in  part  o{mngc<I  into  form 
differing  in  their  directions ;  cind  in  part  it  is  changed  into 
forocs  diflering  in  their  kinds,     AVhen  one  body  is  stmdEJ 
againat  another,  thnt  which  we  unuully  regard  as  Hie  efibct,] 
is  a  change  of  position  or  motion  in  one  or  both  bodies.     But  | 
a  moment's  thotiglit  shows   ihnt  this  is  a  Tcry  incompletaj 
view  of  the  matter.     Besides  the  visible  mechnnioil  result, 
aound  is  produced;  or,  to  speak  accurately,  a  TibratioQ  in 
<nio  or  both  bodies,  and  in  the  surrounding  air :  and  undo 
tomo  circomstanoes  we  call  this  thi?  ofTi-ot,     ilon-over,  lbs 
air  hna  not  simply  been  made  to  vibrate,  but  has  bad  ourreDts 
raisod  in  it  by  tlic  transit  of  tlte  bodies.     Further,  if  there  is 
not  that  great  structural  change  which-wo  call  fracture,  then 
is  a  disarrangement  of  the  porticlca  of  the  two  bodiea  around 
their  point  of  colliaion  ;  amounting  in  some  coses  (o  a  vinhls 
condensation.    Yet  itnore,  this  condenoation  is  occompaniid 
by  diaengagemcnt  of  heat.     In  aeroo  cases  a  aparlc — that  i»,\ 
tight—  rmulls,  from  the  inc-andcacenoe  of  a  portion 
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off;  and  occtwtotiallf  lliU  incandi'wc^itco  is  oiwx'tiitMl  with 
clicmiciil  cotDliioatiuii,  Thuii,  by  tbo  oi-i]fiiiul  tu<T(-lianicaJ 
Turce  expended  in  the  colliaioD,  at  least  6vc,  and  olWu  mgro, 
diflt-irnl  kinili  of  furces  lutvu  boon  produced.  Take,  sgnini 
llic  %htiiig  of  a  candle,  rriinanlj',  tliU  w  a  chemical 
chaiif^  ccinsi-<]ui-iTt  ou  a  riito  of  t«nipcruturo.  The  procosf  of 
cODibiiiatiuii  buviiig  once  been  set  going  by  extraneoua  heat, 
tliero  is  a  continued  furmation  of  carbonic  iicid,  wolcr,  &c.— 
in  itself  a  rtsiilt  moro  coiDptox  tb»n  tho  extruiieoiu  licat  tbat 
first  caiMod  tu  Hut  along  with  this  prooCM  of  vombinalion 
there  U  a  prodiiction  of  heitt ;  there  is  a  production  of  li);ht ; 
tliorc  is  an  Dscendint^  column  of  liot  ga»es  gencrutod ;  there 
arc  currenU  iwtablu)lie<l  in  llio  aurrotindtng  air.  Kor  dixv 
liie  docompOMtion  of  oiii.<  force  into  many  forces  on<l  hero. 
Kudi  of  the  several  chanj^M  worked  bocomu  the  parent  of 
further  changva.  The  carlxmic  a4.-id  formed,  will  by  atul  by 
combino  w'llh  eomo  base ;  or  under  the  iiifluence  of  gimsfaioe 
give  up  its  oirbon  to  tliu  leaf  of  a  plant.  The  n-iitcr  will 
nioilily  the  hygrometrio  state  of  Ibu  air  around  ;  or,  if  the 
current  of  hot  gams  oontaining  it  come  against  a  cold  boJy, 
will  bi>  ooodonaed;  alt«>nng  the  tomporaturc,  and  pcrhap* 
the  ohontioal  state,  of  the  surface  it  cowrs.  The  heat  givm 
out  melta  lli«  Buhjocciit  tallow,  and  expands  whataver  it 
wanns.  The  light,  falUng  on  various  substanoee,  calls  I'urih 
from  ibeni  rcocUuns  by  which  it  is  nioditicd ;  and  ao  divers 
cchniTB  are  produced.  Similarly  even  with  these  secondary 
actions,  which  may  bo  traced  out  iiito  CTor-multiplying 
r^ III  ifica lions,  until  (hey  beoome  too  niinut«  to  bo  appreci- 
ated. Univeraally,  then,  the  oflt'ct  U  man  couiplex 
than  the  cause.  WhetJior  the  aggregate  on  which  Jt  flilU  be 
homogcacoua  or  oUiorwiso,  an  incident  force  is  traniffonuLd 
by  the  oonfiict  into  a  nuniticr  of  forces  that  diScr  in  their 
amounts,  or  directions,  or  kinds;  or  in  all  these  reHi>cc4a. 
And  of  ihiK  group  of  variously-modified  furoos,  each  ulli- 
miitoly  uiitlergocs  a  iilce  tronsfurmalion. 

Iict  us  now  mark  how  tliu  process  of  evohition  is  furthi;red 
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by  tills  multiplicatioD  of  efi«cU.  An  incidsBt  force  dec 
puet'd  by  thu  rvoclions  of  a  body  into  n  groapoCir^Ukeic 
— u  uuifonn  force  tliBS  redooed  to  a  multlfom  force— 


Lirmifi 
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comca  tlko  causu  of  n  wooixbiry  ioctcum  of  ualctfui 
;ho  body  which  (Iccompoaea  iL  In  the  last  chapter 
that  tho  neveral  parts  of  an  aggregate  are  difierently* 
lied  by  any  incident  force.  It  has  just  been  shown  that  hy 
rciictiuiui  of  tho  dilfercnUy  tnodifiod  parts,  tlio  incIdccJL  f 
itself  must  be  divided  into  differently  modified  part^  I 
it  romaiDB  to  point  out  that  tmoh  difTofcntuitcd  divuia 
tbe  aggregate,  thtia  becomes  a  eeutro  from  whicb  u  USEet 
tinted  diTutioii  of  Uio  original  foroe  ia  again  difftuod.  . 
niiiee  utiliku  forces  must  produce  unlike  ranilta,  eaoh  oft! 
ditfen'iittatcd  f'oreca  must  produce,  throughout  the  nj^grog 
a  further  scries  of  ditl'ercntiatioiis.  Tlus  aeooDt 

causo  of  tho  cliBn»o  from  liomogrncity  to  hetorogcni 
obvioutly  becomes  more  i)ot«»t  in  proportion  n«  tho  bet 
gcncity  iocroMoa.  \^'hi^  flic  parta  into  which  any  rvuli 
wholo  haa  aegrogated  itself,  hare  diverged  widely  in  nal 
they  will  necessarily  react  very  dircnely  on  any  ineii 
fort-e — they  will  divide  an  incident  force  into  ao  a, 
alrougiy  cuutniBtcd  groups  of  forooa.  And  each  of  them 
coming  Uie  centra  of  u  q\x\U>  distinct  set  of  influcncpfl,  t 
add  to  the  number  of  distinct  sccomlary  changea  wroi 
llirotighout  the   aggregate.  Yet    nuoUiw  oorol 

must  be  added.  Tbe  number  of  tmtiko  parte  of  vhio] 
■^ggf^^S"^  conaista,  as  well  na  the  degree  of  their  unlike: 
is  nn  important  factor  in  the  process.  Every  adiliU 
apecintiited  division  ia  an  additional  centre  of  apeda) 
furoes.  If  a  uniform  whole,  in  being  ilwlf  mmlo  mitltij 
by  an  incident  force,  mokes  the  incident  force  multifont 
a  whole  cOftsiating  of  two  nnliko  sections,  divides  an  iooi 
force  into  two  unlike  groupa  of  multiform  foroee ;  it  {■  j 
that  each  new  unlike  soclion  niti^l  be  a  further  acmrco  of  i 
plication  among  the  forces  ut  work  througliout  the  miu 
further  source    of   hoterogt^nvity.      Tho   multipUcatio 
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(.■(Tccts  must  prot'cod  in  goomclriuU  progn-ssion.     Eadi  tlage 
of  cvolutiun  musl  iDiliat«  a  biglier  elago. 

fi  157.  The  foreo  of  aggregation  acting:  on  irregular  masac* 
of  rare  matter,  diffused  tbTough  a  misting  medium,  n-ill  uot 
cuun  Euch  iniutjica  to  moru  in  otraiglit  lines  to  their  oominon 
centre  of  prarity ;  but,  as  before  said,  cacli  will  take  a  curvi- 
Iin<-ur  patJi,  directed  to  one  or  otli«r  side  of  tho  ccntru  of 
grurity.  All  of  tiicm  being  ditTvrcntly  conditioiUMl,  graritB* 
tioil  vill  iinprcsa  on  each  a  motioD  difieriag  in  direction,  in 
volooitj*,  and  in  the  dogrw  of  ite  curroture— uniform  aggre- 
gative foroc  will  bodilTurcnliatvd  into  mullifuna  momenla. 
The  process  thiu  cuninK.-nvL'd,  must  go  oii  till  it  pro<lucKii  a 
Hinglo  uiasM  of  nebulous  mutter ;  and  these  independent  curri- 
linear  mollona  mtut  result  in  a  moTomcnt  of  this  mim  round 
its  axis :  a  simiiltanooua  contlensntion  oiid  rotalion  in  whicli 
wo  wx!  Iiow  two  cfFoctA  of  tha  aggregative  foite,  at  first  but 
alighlly  dircrg<-nt,  bocomo  at  last  widely  diffcTeDtiatod.  A 
gradual  incn-ase  of  obUlenesa  in  thia  revolving  spheroid,  niuat 
take  pluco  through  tho  joint  action  of  these  two  forces,  iis  the 
bulk  diminiahca  and  llie  rotation  grows  more  rapid  ;  an<l  this 
wc  may  ect  down  m  :i  tliird  uHoct.  llicgcoeaiaof  heat,  which 
must  ncoouijciny  uui^iiivntution  of  daisity,  ia  a  consequence 
of  yet  another  ordor — a  ciiiis«i)UGnco  by  no  means  simple ; 
ainc«  iho  various  parts  of  the  inn»s,  being  variously  condeDtodi 
must  ba  vuriuu^ly-  htMiiHl.  Acliiig  throughout  a  gaseous 
spheroid,  of  which  tlio  pguis  are  unlike  in  their  temperature^ 
tho  forces  of  aggn-gutioii  uiid  rotalion  must  work  a  furtlx'r 
suiius  of  oliangiit:  they  iiiu^t  net  up  circulating  ourreniM, 
l«i»lli  goneral  and  locaL  At  a  later  singe  light  as  well  as  hciit 
wilt  bo  gvnaraled.  Thus  without  dwelling  on  the  likelihood 
nf  chemical  combinations  and  cleclriv  diMturbancoe,  it  is  suf- 
licicntly  nmnifcit  that,  HUppming  matter  to  have  originally 
existed  in  a  diffused  state,  tho  oneo  uniform  force  wliieh 
cnuso'l  its  aggregation,  must  have  become  gradually  dividi-d 
into  difTcmat  forces ;  and  that  each  further  stage  of  comi)li- 
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ration  in  the  resulting  aggregate,  miist  1i»tc  initiated  fonlieT 
•ulxli  vision  Ft  of  lliis  force— A  furthor  multiplication  of  eSccb% 
tncri'n.-iing  the  previous  heterogeneity. 

This  section  of  the  argument  may  howover  be  sdetiiutet; 
sustained,  without  Iinring  rocourso  to  any  mioli  hypothdied 
i)]u«tratioD§  aa  tho  fnrcgoing.  'ilio  astronomical  nttribntc* 
of  tlio  Eurlh,  will  oven  alonosufEco  onr  purpose.  Consiitcr 
first  tho  c£fec1«  of  ita  momentum  round  its  axis.  There  is  the 
oblatencsfl  of  it*  form ;  then)  is  tlio  alternation  of  day  and 
night;  thero  are  certain  conatnnt  marine  current*;  and 
there  aro  certain  conslant  njirial  currentti.  Consider  next 
tho  aecondiiry  iwriM  of  consequences  due  to  tho  divBrgcoc* 
of  the  Earth's  plane  of  rotation  from  the  phme  of  il«  otUt. 
The  many  dilTcrcncos  of  the  Masons,  hoth  simultoneoo 
and  s^iccpwivo,  which  pervatle  ita  Burfaop,  are  thus  caused. 
External  altruction  acting  on  thia  rotating  ohliito  spheroid 
with  inclined  axis,  produces  the  motion  colled  natation,  and 
thatftlower  and  Inrgcrono  from  which  folIon'S  tlic  ]>rcc>cMion  of 
tlio  equtnoxcs,  with  its  several  Bcquenoea,  And  then  bj  thti 
wme  force  arc  generated  the  tides,  nquoetts  and  atmosplterie. 

Ferhapa,  however,  the  simplest  way  of  showing  tlio  Tiinlti' 
plication  of  vfTvcls  among  phenomena  of  this  order,  will  bo 
sot  down  tho  influences  of  any  momhor  of  tho  Solar  System  oo 
the  rest.  A  pinnet  directly  produces  in  neighbouring  ptaotli 
certain  apprccliible  perturbations,  complicating  thoao  oticr- j 
wiso  prudticod  in  them ;  and  in  the  remoter  planets  tt  diroctJyjfl 
prodttccs  certain  ItyM  rtsihlc  perturbations.  Ilero  is  a  finl 
Borics  of  effects.  Bui  each  of  llic  p«rturbcd  p!auet«  is  itself  ■ 
•ourco  of  pcrtarbations— each  directly  afllects  all  tlic  otben. 
Hence,  plunot  A  ha^Hng  drawn  pUnot  H  out  of  tlie  position 
it  would  have  occupie<l  in  A'lt  alwcnoe,  tho  pcrlurbstiunt 
wbtcb  II  causes  are  diflcrent  from  what  they  would  el« 
have  been ;  and  similarly  with  0,  D,  E,  &e.  Iloro  then  i*  a 
wcondary  6oric«  of  cITocta :  far  more  ntmiorou*  thougli  for 
onalloT  in  tliuir  amuimls.  As  thcso  indirect  pcrlurbaliiii 
tuast  tosniwtcxtont  modify  the  movements  of  encb  plano^' 
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lh«ro  naulla  from  theija  a  tcrtiarT  fcrics ;  nnd  w  on  contin- 
ually. Thug  tlic  force  exercised  by  any  planet  works  n  dif- 
ferent eflbct  on  each  of  tho  rest ;  lliU  different  effect  is  from 
each  a»  a  oentro  parliully  braki-n  up  into  minor  different 
effeciB  OD  the  re«t ;  anil  hi  on  in  ever  ]nuUi|)]ying  and  dimin- 
■a))ing  waves  tlirougiiout  the  entire  aj-stem. 

S  \i8  If  the  Eitrth  vm*  formed  by  th«  ooituenlnttioii  of 
diifuitod  mutter,  it  niUHt  at  lirst  huvu  been  incundEwcent ;  and 
n-'netber  tbo  ncbubr  liypolhcsis  bt'  accepted  or  not,  tliis  ori- 
ginal inc«nd*wcence  of  t)iu  t^rth  mUHt  now  bo  JV|;Brded  om  lo- 
dnellTely  cslablixhed  —or,  if  not  eHtablialtod,  at  least  roiulored 
ao  probable  tltat  it  i»  n  generally  admitted  geolc^ical  dootrine. 
Soreral  results  of  llio  gradual  eooUng  of  the  Earth— as  iho 
formation  of  ft  cnurt,  tlio  AoIidiBeation  of  Kublim<-d  elei»uiit«, 
the  precipitation  of  water,  &c.,  burc  been  already  noticed— 
and  I  here  again  refer  to  them  merely  to  point  out  that  thoy 
SIX!  fktiuultaucous  vffeolft  of  the  ouc  cau»e,  diniinUliing  heut. 
l<et  ua  novr,  howovor.obHrTG tbo  multiplied cbangGaaAcrvraitbi 
arising  from  tbo  continuance  of  this  ono  cause.  The 

Eiutlii  falling  in  Icinperulurer  must  ccntruct.  Ifenec  the  solid 
crust  at  any  timo  existtiug,  is  predcntly  too  large  tor  tbo 
shrinking  nucleus ;  and  being  unable  to  support  itself,  inevit* 
ably  follows  the  nucleus,  llut  a  spheroidal  envelo]X!  cannot 
■ink  do«-n  into  contact  with  a  smaller  internal  splicroid,  nilh- 
out  disruption :  it  will  run  into  wrinkles,  as  tlie  rind  of  an 
ajiplu  does  whon  tbo  bulk  of  ita  interior  decrcusrs  from  era- 
pitratiun.  As  tliccooting  progresses  and  the  envvlopo  ihielc- 
«n8,  the  ridges  consequent  on  these  contractions  must  become 
greater ;  nsiug  ultimately  into  liill.t  nnd  tnountoins  ;  and  the 
later  systems  of  mountains  thus  pro<)uocd  must  not  only  bo 
higher,  as  we  find  them  to  be,  but  tlipy  must  bo  longer,  as  we 
aUo  find  Ihcm  to  be.  lliu-s  leaving  out  of  view  other  modi- 
fying forces,  we  see  what  immense  heterogeneity  of  surfaco 
arises  from  the  one  catue,  loss  of  heat— a  heterogeneity  which 
the  telescope  shows  ua  to  bo  parullolcd  ou  the  Moon,  where  oque- 
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ous  niid  atiiio'<i)hcric  a<^ci«a  have  been  absent  Bo* 

we  have  yet  to  noliec  another  kind  of  heteroj*enoity  of 
surface,  similarlv  and  eimultanoonslf  caused.  Wlitlc  tb« 
F^rtti's  crust  n-iu  still  lliin,  iho  ridgos  produced  by  ila  oon* 
trnvtion  mii»t  not  only  hnrc  been  small,  but  tho  tracts  belwnen 
Ihoro  must  havo  rested  with  oompamtive  smoothnoss  oo  tli« 
Bubjnccnt  IJijuid  sphi-rotd ;  and  tho  wnt«r  in  those  arctic  ami 
antarctic  regions  n'licre  it  flrst  condensed,  must  Iuito  boon 
ovonly  dUtribiit«t.  But  aa  fast  as  the  crust  prow  thicker 
and  gitincd  correKpondingstrcnglli,  the  linca  of  fracture  ftwa 
timo  to  time  caused  iu  it,  ncce«aurily  occurred  at  greater  dis- 
tuDOM  apart ;  tho  intcrme<li:ilo  KttrfiH-ct  followed  the  controct- 
ing  nuohius  with  less  tinilurinity ;  and  there  cansoquently 
i«8ultcd  larger  areas  of  land  and  woter.  If  any  one,  aftCT 
vrrftppinR  uii  omngc  iii  wet  ti.««»e  papi'r,  nnd  olworvin"  both 
how  emnll  uro  tho  wrinkles  nnd  how  c-vcniy  tho  inUirveiiing 
quiccs  lie  (Ki  the  surface  of  tho  oran^,  will  then  wrap  it  in 
thick  cartridge-paper,  and  note  both  tlio  greater  height  of  tbs 
ridges  and  tho  larger  eiioces  throughout  which  the  paper  does 
not  (oucli  the  orango,  ho  will  rmilixe  tho  fact,  that  oa  the 
"Earth's  soli^l  enrolopo  ihivkencd,  tlie  areas  of  elevation  and 
depTcstion  K'«itmo  great«r.  In  plueo  of  islands  more  or  1ms 
homogeneously  scatlcnxlovor  on  nil -embracing  sea,  there  must 
have  gmdually  arisen  hotcrogcncou*  arrangements  of  conti- 
nent and  ocean,  such  as  we  now  know.  This  double 
cluingo  in  the  extent  nnd  in  tlio  elevation  of  the  landa,  tn- 
Tolved  yet  anolliur  siJcciw  ofhetvm^nrily— that  of  coASt>linc. 
A  tolerably  even  surface  ruined  out  of  the  ocean  will  havo  a 
simple,  rogulur  sea-margin ;  but  a  surfuce  varied  by  table* 
lands  and  interHccletl  by  mountain-chains,  wilt,  when  niiwd 
out  of  the  ocean,  have  an  oullinc  extremely  irregular,  alike 
[n  its  loading  fentoros  and  in  its  details.  Thus  endless  ta 
TOcuniulation  of  geologicid  and  gro^^phical  pmiiIIs  slowly 
()ruuglit  about  by  this  one  cause— the  escape  of  tlio  Earth's  ^ 
primitiro  heot.  H 
WTieu  we  pass  from  the  agency  which  goulogists  term  tj« 
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nMiu,  to  sqaeous  and  Atmo^Iirric  ogmcif.tt,  wc  mo  n  like 
fiVAr-growiug  oomplicAlion  of  cflKcls.  II10  denuding  acliona 
of  air  and  water  hare,  from  tho  beginning,  bocn  modifying 
every  cximwcxI  eurfaco:  ovcrj-vrlicro  working  manytliilVreat 
c-lumgca-  Ah  alrciuly  aliovit  {f,  69)  ike  original  source  of  thoso 
giseons  and  ilnid  molions  which  effect  denudation,  is  Uto  aolar 
hcut.  Tlio  tmiisfonnation  of  lliis  into  Turiou«  modes  of  force, 
according  to  tho  nftturo  ami  condition  of  tbu  matter  on  whicti 
it  fall»,  is  the  tirst  stage  of  com  plica  I  ion.  Tho  «un's  rayn, 
Hlrikiitg  at  all  nngliii  a  Hpherc,  thut  from  moment  to  moment 
presents  and  withdraws  diSbrent  parts  of  it«  surface,  bikI  each 

tot  ihom  for  a  dinforcnt  time  <)u!Iy  thrtmglioiit  the  year,  vtMd<l 
produce  a  considerable  vnrioty  of  changes  even  vrcro  the 
sphere  nuifunn.  Hut  fulling  ns  tliey  do  on  n  q)horo  sur- 
rounded by  an  atmosphoro  in  oonic  parts  of  which  wide  areas 
of  doud  ore  ftuepeoded,  and  which  hero  unveiU  rost  tracts  of 
•Gil,  there  of  level  land,  thoro  of  mountains,  then)  of  snow  and 
ice,  thoy  initiate  in  its  several  parts  countleea  different  move- 
ments. Currents  of  air  of  all  sixes,  directions,  velocities,  and 
temponiturc«,  are  eet  tip ;  ns  uro  also  moriuo  currents  simi- 
larly contnmted  in  their  characters.  In  tbiarcgioa  the  stir- 
face  ia  giving  off  water  in  the  Btat«  of  vapour ;  in  that*  dew 
is  being  precipitated  ;  and  in  tlio  other  rain  is  dcsctmdtDg — 
diffi^rciici^t  tliut  aritw  fi^itn  tho  ever-changing  ratio  between 
the  absorption  and  rudiuUun  of  heat  iu  each  place.  At  one 
hour,  a  rapid  fall  in  tciujierature  lends  to  the  fMrmution  of  ico, 
with  an  accompiniyiitg  cxpan«ou  throughout  tJio  moist 
bodies  boxen ;  vrliilu  at  iiiiullier,  a  thaw  unlocks  the  dislocated 
fragments  of  ihcM  bodice.  And  then,  posxing  to  a  sooond 
atagu  of  complication,  wo  see  that  tho  many  kinds  of  motion 
directly  or  iudircclly  cauncd  by  the  »un's  rajs,  Kcveiully  pro- 
duce results  that  %-ary  with  tlio  condittona.  Oxidstion, 
drought,  wind,  fro6t,  nin,  gbcicrs,  rivers,  waves,  and  other 
denuding  agents  clL-ct  disintegrationa  that  are  determined  iu 
their  amounts  and  c|uulitiefl  by  local  circumstances.  Acting 
npnn  a  troct  of  grunitc,  such  agents  Iierc  work  Marcely  an 


iiiK  Hi'Lnri.icAiins  or  rrraer*. 


npprednhle  fffcct ;  there  cniiso  cxfuIintiotM  of  l)ic  e»rrntM%  wjil 
a  reenlting  heap  of  (Ulrit  bikI  buuldvn ;  an<l  ulftcwhcrv,  atia 
decompoaing  the  feldspar  into  it  white  cluy,  carr}-  uwuy  lhi« 
with  the  aooompaiiyiiig  qiurU  uikd  mica,  and  dc|>rait  them 
in  sopftritt«  bcd»,  Hiiviatilc  and  murine.     When  the  vxpoii^l 
land  consists  of  Mvernl  unliko  formations,  sedimentary  nnd 
igncou«,   chaiigvs   proportionnbly  mere   betcrogrncuuft  an 
wrought.    Tlio  formations  being  disintegrable  in  diirt-rml  dr- 
i^rees,  there  fallows  an  increa&ed  irregularity  of  surface.    I'hci 
itreiw  driiincd  by  diffcrvnt  rivers  being  diRcrantIr  connlituted, 
thoso  rircra  carry  down  to  the  sea  tinliko  coinbiuationa  of 
ingrcdicnta ;  and  so  sundry  new  strata  of  dixtinet  crmi|KMition 
arise.     AnA  here  indeed  we  moy  «ee  very  fiimply  illuslmted, 
the  truth,  (hat  the  hctcrogcneily  of  tlie  eifecls  inorcoses  in  ■ 
geoiDotrical  progreeslefi),  with  the  hcterogCDcily  of  llio  object 
acted  upon.     A  ooatinent  of  complex  atmeture,  prvm^ting 
inniiy  atrula  irregwlnrly  dialribufed,  raised  to  various  lerels, 
tilted  up  at  all  angles,  must,  under  tbc  (tame  denuding  agen- 
cies, give  origin  to  imtnensely  mtdliplied  multjt :  eneli  dia- 
triet  must  bo  peculiarly  modi&od ;  each  river  niiiat  carry 
down  a  distinct  kind  of  drtriliix ;  eiich  d<.-p(nit  must  be  differ* 
catty  distributed  by  the  cnlaugled  currents,  tidal  and  othcrt 
which  wash  the  contortod  shores ;  and  ex'ery  additional  com 
plication  of  Hurfiiee  n)U).l  lie  thi;  cuiikc  of  nioro  than  one  oil* 
diliotial  consequence.     ][ut  not  to  dwell  on    thi-NO,    Irt   as, 
for  the  fuller  elucirktiun  ol'  this  truth  in  relaliuu  to  tbc  imri^ 
gniiic  VTfHld,  eoiiMiivr  wlial  wimld  presently  follow  from  w>mo 
e3iU■n»i^c  comiiiciil  ivvohiiitin— sny  tin;  Mulxidcncx'  of  Central 
AnK'rien.     The  immediate  results  of  ihu  diAlurlxineo  would 
lheni«-lve«  b<^  sullieienlly  <'i>nip1t.'X.     Ik-sides  the  iiumlxTless 
ilialiK-uliona  of  strata,  the  eji\!ti<ttui  of  igneous  matter,   the 
propagation  of  earthqimke  vibraliona  thouKinda  of  inilia 
iiruimd.  the  loud  explosions,  and  the  nwjijie  of  gasc«,  there 
would  be  the  rush  of  the  Atlantic  and  i'ncitlc  fJceana  to  8up> 
ply  tlie  vacant  s]>nec,   tlio  siibeeqtient  recoil  of  enonnoot 
waves,  which  would  Iruvemeboth  these  oceans  and  produce 
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lyriada  of  ohangea  «1on(*  llicir  shoivs,  Uio  corresponding  at- 
<lnoei}Lcnc*riimconiplicatc<dbythcvurr(.>Ht:(i)urn>mi(Iii))>citi.'li 
volaiiiic  \cnt,  tinA  iho  oloctrival  (lbicliiir|;OH  willi  wliicli  audi 
dUlurbancea  aro  occoiDpanied.    Itut  thc&c  temporary  cfTecU 

otiU  bo  iiisi^ificaut  cumpun.«(l  nich  the  pennaiidit  oiiua. 
The  cimipk-x  <;iirroiit4  of  lli«  Atlantic  and  Pacific  n-yuld  bo 
^Itcrvd  ill  dircclious  und  amounts.     Tiio  dL-ttribulion  of  heat 

liicvcd  hy  them  curruuts  would  be  diObrcut  from  what  it  is. 

bft  arrangement  of  the  isothermal  lines,  not  only  on  the 

oi^hbourin;*  conliiiunls,  but  even  lliroiigbuut  Kiir<>)H-,  wuuld 
bo  cbasg«d.  The  tides  would  flow  ditTcrcally  from  what 
thoj  di>  nov.  Therv  would  bo  nioro  or  leas  niudificalian  of 
the  winds  in  thulr  periods,  strongtbs,  directions,  qualities. 
lUin  wuuld  full  Bcorcol}'  anywhere  at  the  same  limes  and  in 
the  nme  quuttilics  as  at  prtMont.     In  short,  tliu  niotoorolo- 

ical  conditions  thotisands  of  niitvu  oS,  on  all-sides,  would  be 
inioro  or  less  rerolutionizod.  lu  thciro  many  chants,  each  of 
which  comprehends  countless  minor  onc«,  the  reader  will  sec 
tho  immense  heterogeneity  of  the  rcsiilt-t  wrought  out  by  one 
force,  when  that  fierce  expends  itself  on  a  previously  compli* 

tod  (irea ;  and  he  will  readily  draw  tlio  corollary  that  from 

iG  beginning  tho  complication  has  a<IvHiicitd  nL  an  inorouaiag 
rate. 


in  I 
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S  1^.  Wo  have  next  to  trace  throughout  organic  evolu 
iun,  tliis  same  all-pervading  princi]>le.  And  hero,  whcro 
the  transformation  of  tho  homogcncouK  into  the  hctvrogonooiu 
WM  first  obiicrTCtl,  the  production  of  many  changes  by  ona 
rjiusu  itt  least  ca«y  to  demonstrate.  Tlic  devcliipmciit  of  a  setA 
into  a  phint,  or  an  ovum  into  an  aninud,  Li  so  gradual ;  whih» 
c  ft*rGO«  which  detormino  it  arc  en  involved,  nnd  at  the  stune 
fiuoao  unobtrusive;  that  it  is  difficult  to  delect  tho  muItipU- 
tion  of  cflects  which  is  olsevherc  to  obrious.  Ncvorthclc!<s, 
by  indirect  evidence  wo  may  establish  our  proposition ;  spite 
of  tho  lack  of  direct  evidence. 

Ubserve.  tirst,  how  uumorous  aro  the  changes  whiih  any 
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Burkodsliniiiliis  ^Tl>rk«o»  an  n<luU  orgiinioin— »  hiuDBti  baui^ 
fur  instaiico.  An  alurminj^  soutwl  or  siglit,  bcsKlc*  imprcaeitiiia 
m\  ihii  orgniia  of  souse  nud  tlio  nerves,  laay  pnxluce  a  stnit,  a 
BcrMin,  a  diDtoi-tion  of  iho  fiicc,  n  trembling  oonaequciit  ou 
gi>iieral  tniisciibr  n-lnxittlon, «  bunt  orpcntpirntioit,  an  excited 
itction  of  the  \uxtrt,  a  null  of  blood  to  llic  bmiii,  fuUownl 
]»oasibly  by  arrest  of  tbo  heart's  aclion  and  by  oj-noopc ;  and 
ir  tbo  fijrstGiD  bo  focblo,  iin  illness  witb  its  long  train  of 
complicutcd  symi>tonis  wity  act  in.  Similarly  in  cases  of 
discnso.  A  ninuto  i>ortion  of  Uie  small-iwx  virus  introduced 
into  the  system,  will,  in  a  severe  caaff,  cau«c,  during  ibc  fint 
stsg^  rigors,  beat  of  skin,  accelcmted  ))ubt>,  furrt-d  tongw, 
low  of  oppclitc,  lliint,  qiignttric  unctuiiRWH,  vomiting,  liewd- 
adie,  pains  in  the  back  (ii)d  limbo,  utusculor  WMkneaa,  coa* 
vulaioDs,  delirium,  &c. ;  in  the  second  stage,  cutoooDiu  erup* 
tion,  itching,  tingling,  Goro  throat,  Bwllcd  fuueos,  salirntion, 
cough,  bouracncaa,  dyspnai,  &c. ;  and  •in  llio  ihinl  8ta|^, 
cedematoua  inflonnnations,  pnenmonia,  pleurtxy,  diorrlMV, 
inflammation  of  tbc  bruin,  opbthalmia,  erysipelas,  &c. :  etch 
of  whicli  onumcmtod  oymptoins  is  it«oIf  more  or  leas  complex. 
Alodicinos,  special  foods,  better  air,  might  in  liko  manner  bo 
inatjinccd  as  producing  multiplied  rcmiltSL  >'ov  it 

nooda  only  to  vonoidvr  tlrat  the  many  changes  thus  wrought 
by  one  foroe  on  an  adult  orgiuii»in,  mu^t  be  partially  panl- 
lolcd  in  an  embryo-organiam,  to  understand  hour  hero  alw 
the  production  of  many  cfiects  by  one  cause  is  a  source 
iiiercimiig  hctcmgcncity.  llio  estomal  heat  nnd  oil: 
ngencicx  nhidi  d<-I<-rmi[io  the  tinil  complications  of  ihe  gtirtni' 
will,  by  acting  on  these,  superinduce  further  comiJtaitious ; 
on  thoo  still  higher  and  moin  numerous  ones;  and  ao  oi 
coiiliniudly :  each  organ  as  it  is  devclopod,  >er\'itig,  by  i' 
nittiona  and  reactions  on  the  rest,  to  initiate  now  complexities. 
The  iirst  puI«itious  of  i\w  taaUd  heart  must  Bitnultanoously 
aid  the  unfolding  of  every  part.  The  growth  of  ooch  ti«nic 
by  taking  from  tho  blood  special  proportions  of  oletncuts, 
must  modify  tho  eoos'itutioa  of  the  blood ;  aud  ao  niosl 
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ni')dirv  tho  nutrition  of  ullllic other  liiuuos.  The  disliibutiTO 
actioi»,  iiii[ilying  nn  llioy  (lo  a  ccrtiiiti  n-nitlo,  noccMitAtcan 
addition  to  the  blood  of  effete  mattcm,  ii'l;icli  mmt  Influence 
tlio  iv«t  of  tlio  Byetom,  and  perhaps,  ns  some  tliiiilc,  initialo 
t!io  fonn&tion  of  excretory  orgaiu.  The  ncr^-oiw  <!oniicction« 
Utablifihod  Among  tho  ^H:sccIU  must  furthi-r  multiply  tUoir 
mutual  iiifluoncos.  And  so  vrilli  cvary  inoditk-ation  of 
etructuro — every  iidditional  part  and  every  alteration  in  the 
nliosof  purls.  SlillslrongT-rbcoomcs  the  proof  when 

uro  oull  io  mind  the  fiurt,  that  the  «nmo  germ  mny  bo  ovolrcd 
into  diflerciit  forma  according  to  circumslnnccd.  TIiua,  dur> 
iiig  its  earlier  stages,  every  cmbrj'o  is  acxleas— beconic«  eitlier 
male  or  female  ax  tho  balunco  of  forces  acting  on  it  dclcr- 
min<«.  Again,  it  is  n-cU-known  tlmt  the  lurva  of  a  working* 
bco  u-ill  develop  into  a  quccn-bee,  if,  before  n  certain  period, 
ita  food  bo  changed  to  that  on  which  the  larvso  of  qiioea-bc« 
are  fed.  Evea  more  remarkuWe  is  tlio  case  of  cerluio 
cntouM.  Tho  ovum  of  a  tepc-irorin,  getting  into  the  intes- 
tine of  one  animal,  unfolds  into  the  form  of  its  parent ;  but 
ifcnrried  into  other  parts  of  the  sj'etem,  or  into  the  intestine 
of  some  unlike  animal,  it  becomes  one  of  the  sac-like  creature^ 
eiillud  by  naturalist*  Cijstkerci,  or  Ocennri,  or  Ec/iinoeocci 
— creatures  to  extremely  different  from  tlio  tapo*vrortn 
in  uwpcct  and  structure,  tliat  only  after  careful  inveAtiga* 
tions  liavo  tliry  \iw\\  proved  to  hnvo  tho  same  origin. 
All  which  instanec-ft  imply  iJiut  each  advance  in  embryonic 
oomplication  results  from  the  action  of  incident  forces  on  tlic 
oomplieal  inn  pruviously  existing.  Indeed,  tho  now 

ocoeptod  doctrine  of  epigcneais  ncce>silHtc!i  the  ooncluaion  tltuC 
organic  evolution  proceeds  after  this  manner.  For  since  it  is 
proved  that  no  germ,  animal  or  \-egcta],  contains  the  slighUsst 
rudiment,  trace,  or  indication  of  the  future  organism— ainoo 
tlie  microsonpo  }ia$  shown  us  that  tho  first  proooas  set  up  in 
every  fcrlili7.ed  germ  is  n  process  of  rope-ated  «pontaneous 
fissions,  ending  in  tho  production  of  a  mata  of  ocUs,  not  one 
of  whtch  oxhibits  an;  special  ohanotor;  there  seems  bo 


U4 


TliB   MUI.111>I.IC.\T10M    OF   KFPKCTO. 


aJlcmii(i\-c  but  to  conclude  that  llio  partinl  o^ni9»tit>n  at 
oriy  moniuiit  ttubtiUling  iii  a  growing  embryo,  is  tnmarurmiMi 
by  Ihe  agencies  octinj;  on  it  Into  iho  succeeding  plimw  of 
orgimiKutioii,  aaA  tbiK  into  ll.c  next,  until,  tJirougli  cnrr- 
increiuing  cumplcxities,  iho  ultimiile  form  is  mch- 
0(1.  Tliun,  tliougli  tlio  tiubllcty  of  tlio  forces  uid  the 

xlow-noas  of  tlie  iDotamorpho«is,  prevent  us  from  dirtcUg 
tracing  Ihe  genesis  of  many  duuigcs  by  oni>  aamt,  llirougliont 
lh«  successive  scages  which  orcry  embryo  'pauai  tbrotigb ; 
yv%,  imtirfetli/,  wo  havo  strong  endence  tliat  this  Is  a  source 
of  increasing  hetepogencily.  AVo  linro  morLcd  how  multi- 
tudinous are  tlio  cfibcts  which  a  singic  agency  may  gt^iicratc 
in  an  adult  organism;  that  n  liko  mnlliplicalion  of  efToct* 
must  hoppon  in  tho  unfolding  orgnmsm,  wo  have  inferred 
from  sundry  illuslmtivc  aiKi4;  furtlicr,  it  h(u  been  pointed 
out  that  the  ability  which  like  gemu  hav«  to  origiaato  un 
like  forms,  implies  that  the  succeanro  tnmsformotions  result 
from  the  new  chuiigM  BupoHuduccd  on  previous  changes; 
and  wc  have  sccu  th;it  structureless  ns  cvory  germ  origiaiJly 
i>,  the  (levclopmciit  of  an  orgunism  out  of  it  is  otherwise  ia- 
eomprcheiiKiblo.  Doubtless  wo  aro  still  in  tbe  dark  rt^pect- 
iiig  iho.'tu  niyKlorious  properties  which  ;uuko  the  gcrm^  when 
subject  to  fit  influences,  undergo  the  special  changoa  begin- 
ning this  scrios  of  tmnfiformatiotis.  All  here  contended  is, 
that  given  a  germ  pos«-ssing  tJioss  mysterious  pn^rttoe,  the 
I  erolulion  of  an  organism  fmm  it  <I«|ientU,  in  part,  on  HbsA 
multiplication  of  ellects  which  we  hare  seen  to  be  a  canae  of 
evolution  in  general,  so  lar  ns  wo  Itavo  yet  traced  it. 

When,  leaving  llio  ilcvelopmont  of  single  plant«  and  ani- 
mals, wo  pass  to  that  of  tho  £arlfa's  flora  and  fauna,  Uw  ^ 
coursQ  of  tho  argument  again  becomes  clear  nod  eimpl&  V 
tliough,  us  before  admitted,  tlio  frugmentary  facts  Putccon- 
tology  has  ncoumuhitod,  do  not  clearly  warrant  us  in  saying 
that,  in  tho  lapse  of  goologio  lime,  there  hare  been  evolved 
uoro  b«t«rogoneous  organisms,  nnd  more  liotcrogoncotu 
nfifmmblinp-n  of  organisms;  yet  we  shall  now  mo  thut  tli«n 
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hare  beea  a  tendency  towards  Oicso  rcsdu.  W« 
titut  the  production  of  munir  ^CTccU  bj  one  cause, 
vrliicli,  oa  already  ahonii,  baa  been  all  along  iiicrcajung 
the  phvsical  brtcrogcneity  of  tlie  Earth,  boa  furllicr  nceva< 
Hita(i-d  an  increasing  beterogeiieity  in  it4  floru  ani]  fauna, 
individually  and  oollecttvely.  An  illimtrattun  will  make  ibis 
clear.  SuppoBc  that  by  a  series  of  upheavaU,  occur> 

ring,  BS  they  arc  now  known  to  do,  at  long  intervals,  tbo  East 
Indian  Arelitjx^Iago  were  to  bo  ntiiwd  into  a  continent,  and  u 
chain  of  mountains  fonoed  along  the  axis  of  clevatiou.  By 
tbc  first  of  thcso  upheavals,  tlic  plants  and  naimals  inluibit- 
ing  Uonico,  Sumatra,  New  Guint-a,  and  the  rott,  woidd  bo 
mibjectcd  to  slightly- modi  lied  sctsof  oonditiona.  The  climato 
in  general  would  bo  altered  in  temperature,  in  huniidity.Bnd 
in  its  periodical  variatioRS ;  while  the  local  diiTcrcuccs  n-otihl 
bo  multiplied.  'I'hcso  modifications  would  uBevt,  perhaps 
innpprcciably,  tbo  entire  flora  and  fauna  of  tlie  region.  The 
change  of  level  would  produea  additional  modifications ; 
varj-ing  in  different  species,  and  also  in  difTeront  mombcn  of 
tbo  same  spocics,  according  to  their  dislanoo  from  the  axis  of 
elevation.  Phints,  growing  only  on  tbo  Koa-shore  in  special 
localituw,  flight  bocomo  extinct.  Others,  living  only  in 
£wamps  of  a  certain  humidity,  would,  if  they  survived  at  all, 
probably  undergo  Tisible  changes  of  apjM-urancc.  ^V'hilo 
more  marked  oltcrations  would  occur  in  some  of  tho 
plants  that  spread  over  the  lands  newly  raised  above  the 
sea.  The  animals  and  insecta  living  on  tlicw  modified  pUntis 
would  themselves  be  in  some  degree  modified  by  change  of 
tooil,  as  w^  as  by  cbango  of  climate ;  and  the  modification 
would  be  more  marked  when*,  from  tho  dtvindliog  or  disap- 
pearance of  one  kind  of  plant,  an  allied  kind  was  eaten.  In 
tho  lapM  of  the  many  generations  arising  before  the  next  up- 
heaval, the  sensible  or  inseuxible  alterations  thus  produced  in 
each  speciea,  would  become  organized— in  all  the  races  that 
mrvivcd  there  would  bo  a  more  or  less  complete  adaptutioQ 
to  the  new  cooditiotis.    The  next  upheaval  would  supcnn* 
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ducc  furlhor  organic  change*,  implying  wider  divergCBCM 
frirtn  tho  primary  fiirma ;  and  bo  repeatedly.  Xow  howevvr 
let  it  be  observed  that  thia  ruvolution  would  not  be  a  aubsti- 
luliun  of  a  tboumid  moditicd  species  fur  the  thooaaod 
original  spi'cies  ;  but  in  place  of  tho  thooaaod  original  species 
there  would  arise  aoveral  thounuid  species,  or  varictitH,  or 
changed  formo.  Each  KjicctM  being  distributed  over  an  am 
of  aome  extent,  and  tending  continually  to  cotonizo  tho  nt-w 
arc*  exposed,  its  difFereat  mcmbere  woahl  bo  lubjoct  to  dif- 
ferent sots  of  chaQg«>s.  rUnts  anil  uniinnla  migrating  to- 
mnU  the  equator  wuuld  not  be  aOected  id  tJie  same  way 
witli  othcra  migrating  from  iU  Those  which  spread  toward* 
the  new  shores,  would  undergo  changt«  unlike  the  ohangn 
undergone  1>y  those  which  K])rciul  into  the  monntains.  Thus, 
each  origiiwl  race  of  organisms  would  become  tho  root  IVom 
which  diverged  sevenil  raoea,  differing  mora  or  lc«3  fnun  it  and 
from  each  other ;  and  while  some  of  those  might  cubecquently 
disappear,  probably  mora  than  one  would  aurii-iTC  in  the  next 
geologic  period :  tho  very  dinpi^rsiou  itself  incrcasiug  tho 
ehanccs  of  snrvival.  Not  only  would  there  bo  certain  modi- 
fieutioiis  thus  c&uk<1  by  changes  of  physical  ooodilioua  and 
food;  but  aUo  in  some  cases  other  modiScntiooA  caused  I^ 
changes  of  habit.  The  fauna  of  caeh  island,  peopling,  ctsp 
by  step,  the  nowly-raiscd  tracts,  would  erenlually  oome  ta 
contact  with  the  faunas  of  other  ialanda ;  and  Bomo  members 
of  these  other  fuunos  would  bo  unlike  any  crcaturci  before 
seen.  llorUvores  meeting  with  new  bcnsta  of  prtiy,  would, 
in  some  caMS,  be  led  into  modes  of  defonoe  or  escopo  dider- 
ing  from  those  pTOvioualy  used ;  and  stmultaneously  the 
beasts  of  prey  vrould  modify  their  modes  of  pursuit  oitd 
attack.  We  know  that  when  circumetanccs  demand  it,  such 
changes  of  hubit  da  take  place  in  animals;  and  wo  know 
that  if  the  new  habits  bocomc  tho  domiiumt  ones,  tbcy 
must  eventually  in  some  degree  alter  the  organixo* 
tion.  <)h*cn'o  now,  however,  a  further  conaequcnoo. 

There  must  arise  not  simply  a  tendency  towards  tho  diflent)^ 
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Irution  of  each  racv  of  orgnniHus  into  Berurol  ntcea ;  but  nlau 
K  kiidc-noy  to  tlio  orcnsiontil  ]irwliiction  of  ononicwhathiglivr 
ur{;anism.  Taken  in  tbe  mass,  tliesc  divergent  voriotioa, 
irtiich  hiivo  been  caunnl  1>y  frosh  pltysicul  conditions  and 
IintiilM  of  life,  will  exhibit  nlterntioiiH  quit«  iiidrfiiiilc  in  kind 
Bud  degree ;  and  alterations  tJiat  do  not  necessarily  cotuli- 
Itilc  nn  advance.  Pri>bably  in  most  caaca  Ihn  modified  typo 
n-iU  ho  not  appreciably  more  liel«rogvneoua  than  the  orif^inal 
ono.  But  it  taiuf  now  and  then  occur,  that  some  division  of 
a  spcrieo,  falling  into  circnmHtancicA  whieli  give  it  ratlicr 
Riore  nomplfex  experiences,  and  demand  actiunH  soincnhiit 
rioro  iiTolred,  will  have  certain  of  its  organs  further  dif- 
f;rentbted  in  [jroportion^itely  small  degrees — will  become 
ciightly  moio  beterogeneous.  Ilence,  tbere  will  from  titn« 
»o  time  Mriid.  iin  inereascd  betcrogcnoity  both  of  Iho  Earth's 
(iora  anil  f;tiiiia,  and  of  individual  races  included  in  them. 
Omitting  d(;failed  expUnations,  and  allowing  for  the  qualifi* 
ciitioi!*  whicb  cannot  hero  bo  spocllicd,  it  is  sufficieotly  clear 
(hat  geologicul  mutation*  Iiavu  all  along  londod  to  compUcata 
the  forms  of  life,  wliethcr  rogarde<l  separately  or  colloctiTvly. 
That  multiplication  of  eBbcta  wliicli  has  been  a  port-cause  of 
the  transformation  of  thp  Earth's  crust  from  the  simple  into 
the  complex,  has  simultaneously  led  to  a  parallel  transforma- 
lion  of  the  Life  upon  its  surface* 
TIic  deduction  hero  drawn  from  the  cnlaUialiod  tratlu  of 


Had  thU  putgtB])U,  Ani  piit.tith«d  ia  the  tri*tmi»atr  Strittv  in  IBST,  beta 
itlOD  ■An  Ihe  i^MiniKia  of  Mr.  Donrin't  woik  on  It*  Origin  ef  Spteirt,  U 
weoU  dottbtlcn  hare  lirra  ulhsnriM  rxprand.  Rt&tviiro  would  ban  bn-n 
mado  In  the  procrm  nt  "n*tunl*cloctitin,'*  aigrc^'lT  fulliUiinE  Ibn  lUlTerviiti- 
■lioiiiilacrib«l.  Aiiti*,  humtfT,  I  ptttrr  (olst  llispuMC*  iIbikI  In  itioffg;!- 
niil  ihap*:  pullf  b*MniB It  MMM  (o  im  ibul  thcM  (UocmiIto  eh>n);n>  of  «inill> 
tiou  irould  piodiufl  ilinr^Mtt  nitelia*  or  ipcvia.  tput  frnm  tko  influcMo  of 
••  natiuul  ideeiion  "  [ibingli  in  Urn  nuiMraiu  injt  w  w»ll  m  Imi  ripidlj) ;  nnd 
pmttj  ttMntue  I  concciv*  ibit  in  iho  abicnot  of  thcM  mcrasM  dliiinpw  of  oon- 
ditioQ',  "  nscuml  Mleclias  "  would  rltttl  comptntiTclj  link.  Vrt  m*  add  tbu 
thaiii;li  Ihvw  pftiitioti*  »rv  nol  eBuneiii!''J  in  Tit  Orifln  tf  Spttirt,  jrl  ■  cpmcioii 
rn«nd  ^*n  nm  fMMQ  (o  Ihialf  \\aX  Mt.  D.tririn  voidJ  coiacidoin  tbtni  if  he 
iid_nol  itidtol  contider  llicm  u  Ucilly  ini|ilitd  ia  hii  wtrk. 
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({volopt- and  t1inj{rnrnilliin'Hofliri:>,  gnrnHmitminscl;  in  weight 
oji  fiiidin)-  it  to  be  in  liirmoiiy  with  an  induction  drawn  from 
dirwl  cxpcrirafi'.  Jimt  tlmt  divcrj^'nw  (if  many  ru«-s  frwiti 
ono  mce,  wHch  wc  inferred  must  hnvo  been  cotitiiiuully  m:- 
curring  during  Roologic  limo,  wo  know  to  h«v»  occurred  dur. 
ing  tho  pTrdmlcinc  and  liiNLoric  periods,  in  man  and  domestic 
•uintuls.  And  juhC  tlut  tnultiplioatton  of  eflbcta  which  wv 
conelutled  mugt  hnvo  boon  in st  rumen  tol  to  the  flrat,  wo  sm 
htu  in  u  gTV!;it  nuiixurc  wrought  (ho  lost.  Single  cattBes,  at 
Ciminc,  pressure  of  (wpulution,  n-ar,  havo  pcriodiuilly  led  to 
furllirr  disporBWna  of  mankind  and  of  dependent  orcotnm : 
each  audi  dispenion  initiating  new  modifications,  new  varietiei 
of  type.  'niiclhcruU  iho  hunuin  mccn  bo  or  bo  not  dom'ed 
9m  otio  Mock,  pliiliiliigy  innkiit  it  clonr  that  wLulo  gruujMof 
^raocB,  now  easily  disliugul&huhlo  from  eoch  other,  ncrv  origin- 
ally one  race— tltat  the  diffusion  of  ono  race  into  diilbrvnt 
climates  and  conditions  of  existence  has  produ«^d  Rumy 
altered  forms  of  it.  8imilurly  v:th  domestic  nnimala.  Though 
in  some  cnsc«  {»*  that  of  dogs)  community  of  origin  wilt  per* 
bap*  bo  dispiitvd,  yci  in  other  cases  (aa  that  of  tho  shi*op  or 
the  caUlo  of  our  own  country)  il  will  not  W  qupEiionod  that 
local  diSerenccK  of  clintutc,  food,  and  troalmonl,  haro  trans- 
formi'd  otic  origitiul  breed  into  nuincroua  breeds,  now  Imx-oow 
go  far  dtBtiuct  os  to  produce  unstable  hybrids.  Morvover 
through  tho  complication  of  effects  flowing  ^meinglocauKt, 
wo  here  find,  wlint  we  before  inferred,  not  only  an  ineivuse  of 
gntcrnl  htttcrogcneily,  but  also  of  s])ocial  hoterogcnetty. 
^V'hilo  of  the  divergent  divisionB  nnd  subdivisions  of  tho  hu> 
man  raoe,  many  hnve  undergone  ohangos  not  constituting  an 
mlvsncc ;  others  hnvo  become  decidctlty  more  hotcrogeneoua. 
Tho  civilixed  European  doports  moro  widely  from  tho  verto* 
brute  archetype  Ihun  doi^  the  tavago. 


I 


g  160.  A  sciiMiticm  docs  not  expond  itaelf  in  arouatng  i 
•ingle  state  of  coiiAciousiu'Bs ;  but  the  slate  of  consciuusn« 
araoscd  is  mode  up  of  various  rvprnontal  scnaitiona  oonoected 
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Ij  CO- existence,  or  sequence  with  tic  prcupntwl  M-iiratUiiL 
And  that,  in  proportion  us  the  grudo  of  iiitvUi^iicc  is  tii^H, 
tlionumborof  ideas  Ruggested  is  great,  may  I)«  mulily  iiifcnx'tl. 
Let  us,  howoTcr,  look  iit  tlio  proof  that  here  too,  each  chiingo 
id  the  parent  of  mtiny  chnngM ;  and  that  the  multlplicatiou 
incmsct  in  proporlioti  a-i  thv  nrca  afFoctpd  is  complex. 

VTen  some  liitherto  iinknowni  biixi,  driven  any  by  strcs*  ot 
weather  from  the  romoto  north,  to  make  ita  appearanco  on 
our  shores,  it  would  cxcito  no  Hpeculatiou  in  tho  sticcp  or  cat- 
tle amid  which  it  alighlc«l :  a  percc[ition  of  it  as  a  oreatura 
like  those  oonstaiitly  flying  about,  would  be  tliP  sole  inter- 
ruption of  Utat  dull  etirri^iit  of  cuiMiouHnoss  which  accom- 
panies grazing  and  rumination,  llie  cow-herd,  by  whom  wa 
may  suppose  llie  cxIiaoBted  bird  to  be  presently  caught,  would 
probabty  gun  at  it  witli  eoino  slight  curiiMity,  ns  being  un- 
like «ny  ho  luwl  bcfuro  *ecn— would  note  its  most  conKpivumu 
inarkingit,  nnd  vaguely  ponder  on  the  quntiona,  whore  it 
came  fruin,  and  how  it  camo.  llie  Tillage  bird>stuirer  would 
hare  suggested  to  hitn  by  the  sight  of  it,  sundry  funiu  to 
which  it  boiv  u  little  resemblance ;  would  rceeire  frum  it  mora 
numerous  and  more  spcciBc  impresdons  respecting  structure 
Atul  plumage ;  would  be  reminded  of  various  instaiipes  of 
birds  brought  by  storms  from  foreign  parts — would  t«ll  who 
found  tltem,  who  stulTi-d  ihcin,  who  bought  thorn.  Su]>pos- 
ing  the  unknown  bird  taken  to  n  nstureli»t  of  tlie  old  school, 
intercated  only  in  c:ttenuU,  (one  of  those  described  by  tho 
late  Kdward  Forbc*,  ns examining  ani.^als  as  though  they  were 
merely  skins  filUxl  with  straw,)  it  wodd  cxciut  in  hini  n  inoro 
involved  series  of  mental  changes :  thero  would  be  an  elabor- 
ate examination  of  the  fculhcrs,  a  noting  of  all  their  techiucsd 
distinctions,  wilIi  a  reduclion  of  these  perceptions  to  certain 
equivalent  written  symbols;  reasons  for  referring  tlio  iiew 
form  to  a  particular  family,  order,  and  genus  would  be  fought 
out  and  written  down ;  cum  mun  teat  ions  with  the  secretary  of 
•otne  sooittty,  or  editor  of  some  jountul,  v.'ould  fullow  ;  unti 
probably  there  would  ho  not  a  few  thoughts  ubout  the  wldi' 
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Uon  of  the  ti  to  Ibe  dcscriber's  name,  to  foriD  the  tuuue  of  the 
spoCMW.   Lnitlly,  id  tho  mind  ofa  oompaniti\-o  anotomiBL  soofa 
K  new  apcdes,  sliould  it  huppcn  to  have  iiiiy  iiiurkixl  iutomiU 
peculiarity',  might  produce  udditiuual  sets  of  changes— miglit     ' 
very  possibly  eiigg<!At  modifiwl  ^-iows  respecting  tbo  relation- ■ 
BliipA  or  Iho  division  to  whicli  it  belonged ;  or,  i>urhiips.  slier     < 
bis  cunccj>li<'Ds  of  the  homo]ogt«  and  developmonla  of  ocrt^u 
orgaiia ;  uiid  lh«  condiuiuus  drown  might  not  itiiprob«bly 
vater  us  elements  iuto  still  wider  inquiries  concerning  th*j 
origin  of  orgniiif  form*. 

From  ideas  let  us  tuni  to  cmoliona.  In  n  jtiung  cbild,  ■ 
liklher's  anger  pi-oduocfl  Uttto  clae  than  vaguo  tear — a  diwgrofr- 
akio  souse  of  imiKUiliiig  ovil,  taking  various  shapes  of  phyii- 
ool  BuiTcring  or  deprivation  of  pkaniros.  In  older  cbiblrvn, 
the  snnio  Iiartih  wonli  will  arouw  additioind  feelings :  soine- 
limes  a  sense  of  idiamo,  of  penitence,  or  of  sorrow  lor  bnv- 
ing  olfi-uilod;  at  other  timue,  rt  sense  of  injustice,  and  a 
oomcquciit  anger.  In  tlio  nifo,  yot  a  further  mngo  of  feel- 
ings may  coino  into  exLHlcuee — perhaps  wounded  nffectioa, 
perhaps  self-pity  for  ill-usuge,  perhaps  contempt  for  ground- 
less irritability,  ])erba[>s  sympatliy  for  somo  suOering  whieli 
(he  ii-ritubilily  iiidi(^tt.-s,  perhaps  vuicty  about  an  unknown 
miafortimo  which  she  thinks  has  produced  it.  Kor  are  wo 
without  cvidonce  tbut  among  adults,  the  like  differenco*  of  de- 
TelopcucRt  are  acoompiitiied  by  Uko  diSerences  in  the  nombvr 
of  emotions  (bat  aro  aroased,  in  combination  or  rapid,  sucoes- 
sion-^tbe  lower  natures  being  i:hurai:ti>ri)xd  by  ttuit  impul- 
nmuMS  wbii-b  results  from  the  ujieoutrcllod  action  uf  a  few 
fovlings;  and  tbv  higher  natures  being  vhnractenzed  by  tlw 
siinultnaeous  acliun  of  many  secondary  feelings,  modifying 
those  firtt  awakened. 

Pomibly  it  will  bcobjueled  that  toe  illiwlrationa  bcro  gin 
uri  drawn  from  ibc  functional  changes  of  tlie  tUTVoiis  BVBt<-m, 
uot  from  its  Htruelurul  changes ;  and  that  what  is  jinyn 
among  the  Jirst,  docs  not  necessarily  hold  among  t^o 
Tait  miut  he  admitted.    Those,  however,  who  recognize  ths 
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truth  that  tljo  stnictural  clianpiva  arc  tlio  elowly  accumulated 
results  of  tlio  functional  changes,  nriU  rcuilily  di-Hw  tlic  corol- 
lary, lliat  a  part-cnusoof  the  cvohitJuii  of  tho Dcrvous  syRtern, 
aa  of  otiicr  orolutton,  14  tlii.i  inultiplivutjon  of  clTects  which 
hccontos  over  greater  on  the  development  beconica  highor. 

8  161.  If  the  ndvniteo  of  M:in  tovranbi  greati/r  heterogene- 
ity in  both  body  and  miiid,  is  in  part  traceable  to  iho  produc- 
tion of  many  ef!t-ctn  by  one  cause,  still  inuro  clearly  inay  tho 
advance  of  Society  towards  RTfatcr  heterogeneity  bo  80  ci- 
pluinL'd.  Consider  tho  growth  of  au  industrial  organization. 
AVlicn,  aa  must  occiLsiuuiilly  liii]ipcn,  «tom«  individual  of  a 
tribo  displays  unusual  aptitude  for  making  on  arltclo  of  g«n* 
erol  use  («  weopon,  for  instance)  which  was  before  made  by 
Mch  man  for  himself,  there  arises  a  tendency  towards  tlio 
'  diffiircntiation  of  that  individual  into  a  maker  of  weapons. 
His  companions  (warriors  and  hunters  nil  of  them)  severally 
winh  to  liuvc  the  hc^t  wonponi!  that  can  bo  mode ;  and  are 
therefore  certain  to  oHer  strong  inducements  to  this  skilled 
individual  to  make  weapons  for  them.  He,  on  the  other  hand, 
having  both  an  unusual  faculty,  and  an  unusual  liking,  for 
making  wcopons  (tJio  capacity  and  tlie  desire  for  any  occu- 
pation being  commonly  associated],  is  predisposed  to  fulfil 
thoM  cominiwions  on  tho  offer  of  adc<iuato  rewards :  cspo- 
dolly  «.t  hiH  love  of  distinction  is  also  gratified.  Tliis  firat 
spcciuli»ition  of  function,  once  commenced,  tcn<ls  ever  to  Iw- 
Dome  more  decided.  On  the  side  of  the  wrajwo- maker,  con 
linuxl  praolico  gives  iiicrcaBc<l  skill— increased  superiority  to 
his  products.  On  tho  sido  of  his  clients,  cessation  of  pmctico 
entails  docrcasod  ekill.  Thus  the  inRucnc<«  that  detomiine 
this  divibien  of  labour  grow  stronger  in  both  ways:  this 
socinl  inowinent  tends  cwp  to  become  more  decided  in  tho 
direction  in  which  it  was  first  set  up;  and  the  incipient 
botorogcneity  is,  on  the  average  of  cases,  likely  to  becomo 
permanent  for  that  generation,  if  no  longer.  Such  a 

process,  besides  differentiating  the  social  maa&  into  two  parl^ 
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Uie  one  monopolizing,  or  almoit  monopolizing,  tho  porforu* 
aan  of  a  certain  function,  nml  tlie  oilier  having  lost  iLe 
habit,  snil  in  Miino  lucasuru  the  poirer,  of  performing  that 
functioa,  haa  atenileney  to  initiate  other  difluK'ntialionn.  Tli« 
ndvanco  described  implies  tlio  introdtietion  of  Itarlcr:  tba 
maker  of  wi-upuna  hua,  on  uu^h  occasion,  to  be  pitiil  in  audi 
other  articles  as  he  agrees  to  tako  in  oxchaiigc.  Xow  ho  will 
not  liubituullj'  tako  in  cxeliango  one  kind  of  arlicic,  but  iiumjr 
kin<lH.  lie  doi'ii  not  want  niaU only,  or  itkiai,  or  f!»{iiii|;-f^-nr: 
but  ho  wania  all  tbene ;  and  on  t-arh  ocva^'n  nil!  bur^aic 
fop  tlie  particular  things  lie  most  ue.>U.  What  follDWs  Y  U 
among  tlto  members  of  the  tribe  tliere  cxidt  any  alight  <lit]i'r- 
cnccs  of  skill  in  the  manufocluro  of  these  various  things,  aa 
there  nru  altnO'it  suic  to  do,  th«  wcapoD-nioker  will  liiko  fimn 
each  unc  Ihc  thing  Tv-hich  tliiit  one  excels  in  m:tking :  ho  will 
exchange  fur  mjt.t  with  him  vrhow  roaU  aro  aujierior,  wd 
will  bargain  for  tho  fisliing-gear  of  whoever  haa  the  best 
But  bo  who  has  bartered  away  his  mats  or  his  fishing-gw, 
must  make  other  niat«  or  fisliijig-^^ur  for  hiiosclf ;  itnd  in  ea 
doing  muxt,  in  nornc  decree,  further  dovelop  hi*  nptltudo. 
Thus  it  rebuild  tliat  the  HmaU  (tpoi^ialilicEi  of  faculty  poaaooafd 
by  various  members  of  tho  tribe  will  tend  to  grow  more  do- 
eidod.  If  such  tronanctiotis  are  from  time  to  time  rcpratod,  I 
tliMtc  special iiiiit ions  miky  bcoomo  appreciable.  And  whether] 
or  not  there  ensue  'tiiitinct  diSiminlialiona  »f  other  individ* 
uuts  into  makers  of  pnrlicular  articles,  it  is  clear  that  inciin- 
vut  diGTcrentijitioiix  t;ike  p'ato  throughout  thu  trilio :  the  i 
original  cause  prorUivcH  nut  only  the  first  dual  eQevt.  buti 
Dumber  of  sccoiid.-iry  dnitl  etteots,  like  in  kind  but  minor  il 
dognip.  Thin  process,  of  vrh!<'h  IracM  may  ho 

among  groups  of  schnol-hoys,  cannot  well  produce  n  lontinj 
distribution  of  functions  in  nn  unsettled  Iribo;  but  whor 
Ihoru  gmwa  up  a  tixod  and  multiplying  community,  nueh' 
diHerentiationa  become  permanent,  and  incnMsc  with  vacb 
gunor*tioD.   An  addition  to  the  number  of  citixen*.  invoW 
tog  a  greoter  demand  for  every  commodity,  mtcnrifies  thn 
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riuictioniil  Bcltvity  of  «ac1i  apccudJiwd  peiwrn  or  vloss ;  and 
thia  rondei*  Ihc  spi?ciulizntion  utoro  <Icliiiitc  wlicre  it  nt- 
^■ll<ly  exists,  and  c«tubli8h<'»  it  whcra  it  It  but  nnsocct  Ity 
incroiuin;^  tlio  prcnsum  on  iLc  means  of  dubsistence,  n  largi^r 
jMipulatiuti  agiiin  augmonte  thorn  results ;  einco  every  tii<livi<l- 
uul  is  forced  more  and  more  to  conliiic  liimwlf  to  tliat  w)ii<-h 
lie  ran  do  biwt,  and  by  n-liicli  ho  can  gain  most.  And  tliia 
industrial  progrcM,  l>y  ai<ling  future  production,  opens  llie 
way  for  furtUer  growth  of  population,  which  rancta  as  Imj- 
forc.  Prwonily,  umlcr  the  same  stimuli,  "new  occu- 

putioiiH  ariu*-  Competing  workers,  sererally  aiming  to  pro- 
duco  improved  artieles,  occasionally  discover  hotter  procwwmi 
or  hutlfc  niiitcrtiik  In  wtiupnits  and  cut  ting' tools,  UioAubttti* 
tittioii  of  hrc>n7«  for  Htono  cntoila  on  him  who  Gr»t  maki'S  it,  a 
great  iiicroaao  of  demand — eo  grat  on  increase  that  he  pre- 
sently finds  all  his  time  occupied  in  making  the  bronxo  for  tho 
articka  he  sclbt,  and  in  ol>Ug<sl  to  dcpiilc  the  fiishioning  of 
tlicao  article*  toothers;  and  eventually  the  making  of  bronM-, 
thus  gradually  dlflercntiat«d  from  a  pre-exifiting  occupation, 
becomes  an  ovcupotion  by  itself.  But  now  mark  the  mmilied 
chan;^  whicli  follow  this  chan<^.  Ili-onzc  soon  replaces  stone, 
not  only  in  the  articles  it  wiu  first  mml  for,  but  in  rauny  others ; 
and  so ufFcets  the maimf;uturc of  ihwo.  l-'urlher,  it ufTccts  llio 
proocssGS  which  nuch  improved  utensils  subserve,  and  UkC  ro- 
eidting  products — modifies  buildings,  carvings,  drcn,  personal 
dcoontUHis.  Vet  ii<^jiii,  it  sets  going  sundry  manofnoturca 
whi<:h  were  hrforv  iiii[xi!aible,  frotn  hick  of  a  material  fit  for 
the  requisite  tools.  Atid  all  these  changes  react  on  the  pei>- 
iddr— increase  their  manipulative  skill,  their  inlvlligenoe,  their 
comfort— re  lino  their  habits  and  taAt.-s. 

Il  is  out  of  the  question  licro  to  follow  through  its  succei- 
siv«  complications,  this  increasing  social  heterogeneity  t lint 
results  from  the  production  of  many  elTects  l^  one  cause. 
Itiit  Icftving  the  intcmiodimc  plmson  of  social  dcv«IopnieDt, 
let  ui  lake  an  illustration  from  its  jinsning  phaso.  To  trnr^ 
the  efibcia  of  steam-power,  in  its  manifold  applieutions  In 
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ctiDiiig,  nurigation,  and  maaufacturcs,  irouUI  cnrrr  na  into 
unmanageable  detail.  Lot  us  confine  ourselves  to  tlio  latest 
embodiment  of  steam -power— the  locomotivo  ongkoo.  Thi', 
lU  the  proxitnale  cause  of  our  rail  way- syati'm,  bos  chnnfird 
lh«  fuoo  of  llic  country,  tbe  oour»e  of  trade,  and  ttio  habits  of 
ibc  people.  CoHsidc-r,  first,  tho  cuniplicatw!  scU  of  change! 
that  precKtdo  the  making  of  every  railway — »ho  proriuonal 
arrangcmcuts,  the  inootings,  Ibo  r?gi»trution,  tho  trial-section, 
llio  parliamentary  aurvcy,  tJic  Itlhographod  plan.-*,  tho  bo(^ 
of  reference,  tho  local  deposits  and  notices,  tho  application  to 
Purliamcnl,  the  passing  Stantting-Ordon  Committee,  tho  fint, 
second,  and  third  rca<ling« :  ciieh  of  whicb  brief  liencls  iodi- 
cutea  :i  multiplicity  of  truneaetions,  and  the  fiirtlHir  develop- 
mont  ofsiindiy  occujutionii,  (as  tho»c  of  cngine«n«,  Hiirvcyon, 
lithogruphcrs,  parliamentary  agents,  share- brokers,)  luid  tho 
creation  of  sundry  others  (as  those  of  traffic-lakers,  rcf<<rci>o^ 
takers}.  Consider,  next,  tho  yet  tnorc  marked  ohangm 
implied  in  railway  coustrucliou— tho  cutting*,  cmbnoking*, 
lunnoUings,  diversionaof  roada;  the, building  of  bridf^aod 
Htationa;  the  laying 'down  of  ballast,  sleepers,  and  rails;  tbo 
malung  of  engines,  tender*,  carriagni,  and  wagons  :  wliich 
provcsac*,  acting  ii|iuu  numerous  trades,  incrcaao  tho  it»]wTt- 
ulion  of  timber,  the  quarrii'ing  of  stone,  tlio  manufacture  of 
iron,  the  mining  of  coal,  the  buniing  of  bricks :  institulr  a 
variety  of  q>coiul  i]uiiiiifiictiin.--f  w»x'kly  advertised  in  the 
Mailitatj  Tinua  ;  nod  call  into  being  some  tH<w  classn  of 
workers  —  drivers,  stokers,  eloancrs,  phitc-byers,  &c.  ^ 
Then  come  the  changw,  more  numerous  and  involved  still, 
vhicb  milwap  in  action  produce  on  the  community  nt  large. 
1  be  organisation  of  every  business  ia  moro  or  less  uiodified 
earn  of  communication  makes  it  Iwtler  to  do  directly  v,\m 
woa  before  done  by  proxy  ;  agencies  are  o«labli8bc<l  whi-m 
provionaly  tiu^y  vould  not  have  paid ;  goods  nro  obtainod 
from  remote  whtJosalo  housca  instead  of  near  retail  ones  ;  and 
eommodttioa  are  used  whioh  distance  once  renderod  inaccM- 
sjble.    The  nipidily  and  small  twst  of  earriuge,  tend  to  opvcial- 
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izo  morv  tkan  ever  the  industries  of  diCTercnt  districta — to 
coiifiiio  ntch  mantifudurt  to  the  purU  ia  vhici),  from  local 
advantAgos,  it  ctn  bo  beat  carried  on.  Eoouoiuical  distriku- 
tiun  iHiuBlizcft  prices,  and  alao,  on  the  average,  lowers  prices : 
tliua  bringing  divers  articles  within  tho  means  of  tboso  bofors 
iiiiablc  to  buy  tlieiii.  and  so  incrcasinK  ttieir  comforta  and 
iinprovtng  tJieir  hubitji.  At  (lie  saoio  tiruu  itie  praotico  o( 
tmTolling  is  immensely  extended.  Clnases  who  boforo  oould 
not  nBlittl  it,  tako  annnal  trips  to  the  §ca ;  viHit  their  diatunt 
relations;  mako  tours;  and  so  nc  nrc  benefited  in  bodvi 
feelings,  and  intolloct.  Tho  more  prompt  trtiiiitniix«i<>n  of 
Icltent  ntid  of  news  producea  further  changes — makes  the 
puLto  of  tbo  nation  faster.  Vot  more,  ibere  arises  a  wide 
dissemination  of  clioap  literature  througli  railway  book-stolU, 
and  of  advcrtisiTinciits  in  railn'oy  carriages:  both  of  tiii-m 
aiding  ulterior  progress.  And  the  inn umcrablo  changes  hero 
briefly  indicated  ni-o  consequent  on  tho  invention  of  tJto  loco- 
motive engine.  The  social  organism  baa  been  rondcrcd  moru 
hcterogiiittons,  in  virtue  of  the  many  new  occupations  intra* 
ilnee<l,  and  the  many  old  ones  further  specialised ;  prices  in 
all  places  have  been  altered ;  cncb  trader  bos,  more  or  less, 
modified  bin  way  of  doing  buiaineu ;  and  every  person  has 
been  affected  in  his  octianfi,' thoughts,  einolions. 

Tliu  only  further  fact  demanding  notice,  is.  that  wo  hero 
see  more  clearly  than  ever,  that  in  proportion  a.t  the  area  over 
whieh  any  influonca  extends,  becomes  botcrogeneoua,  tho 
rcAulla  nre  in  a  yet  higher  degree  mtdtiplicd  in  number  and 
kind.  While  among  tho  primitive  tribes  to  whom  it  was 
find  knoK-n,  caoutchouc  eauiwd  but  few  changes,  among  our- 
selves tlie  changes  have  been  so  many  and  varied  that  the 
history  of  them  occupies  a  volume.  Upon  the  small,  homo- 
geneous community  inhabiting  one  of  the  Hebrides,  the 
clectrio  tclegrai)h  would  produce,  were  it  vu'd,  scarcely  any 
results ;  but  in  Kngknd  the  resulla  it  produces  are  multitu- 
dinous. 

^aoo  pennitting,  the  aytithcaitt  mijjht  hero  bo  pursued 
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Ill  Klaticn  to  all  tlic  eubllor  prodncts  of  sociul  life.  It  might 
be  ehown  how,  in  Science,  un  adranou  of  uiio  (liTision  jm- 
ectillj  mlvancM  other  divisions— hoir  Aatronomy  lias  been 
immensely  foruardwl  by  dUcovmca  in  Optica,  whilo  other 
optical  discovi'i-ics  have  iniliutvd  MicroMOpio  Anatomy,  and 
grmlly  aided  the  growth  of  PhysiologT," — Iiow  Chrrnistry  hn» 
indirectly  increased  our  knowledge  of  Klcctricily,  Mii^^nctirai, 
Diolofir,  Ocology— liun'  EU-clricity  has  roiiclnl  un  Chetoistij' 
and  Mognctiatin,  dcvidoixid  our  viowa  of  Light  nnd  llcat,  ami 
(tidcloscd  enudry  laws  of  nervous  nctiun.  -  In  Liti.!nitura  the 
Bam«  truth  might  bo  cshibifcd  in  the  stiU-roultiplying  fbrtnt 
of  pmodicnl  puhHcAtiona  tliat  hnve  dcsocndod  from  the  fint 
ni'WBjiuiitr,  iitid  which  have  scvoniUy  iictc<l  ond  renttid  on 
other  forms  of  litemturo  and  on  each  other ;  or  in  tho  biw 
given  by  each  bot^k  of  pon-cr  to  rarioua  subsequent  bixikL 
I'he  influence  which  a  iw\r  achtxA  of  Puinling  (as  that  of  tb« 
pre-Rnfiaelilee)  escreiscs  on  other  schoobi ;  tho  hints  which 
all  ktnda  uf  piclori.il  art  are  derinng  from  rbotngntphy  ;  tha 
L-uinpk'X  n-iuUa  of  new  critical  doctrimis  ;  might  KcvctiillT  it 
dwelt  on  as  displaying  the  like  mtdliplication  of  cflecta.  But 
it  n-ould  needlessly  lax  tho  reader's  paticneo  to  dL'tuil,  in 
their  uiany  ruEnificiitionn,  tlie«o  varioua  ehangee :  hero  b^ 
romo  so  iii\'olved  and  subtle  aa  to  bo  followed  with  now 
dilTicully, 

S  162.  After  tho  urgumoul  which  dosed  tho  hut  chapter,  ■ 
parallel  one  HOcnis  hci-e  ac-iirtily  i-ei|iiir«l.  Kor  nynimctiy'i 
sake,  however,  il  ^>ill  be  pruju-T  briefly  to  point  out  how  the 
multiplication  of  eflecls,  liko  tho  instability  of  tlio  hono- 
f:^iieoua,  is  a  corollai^'  from  tho  pentiMouce  of  fori-o. 

'filings  whiL'h  wo  call  dilForent  arc  Ihiiign  which  rcnvt  in 
lilfcreiit  ways;  and  wo  can  know  them  as  dificTeuL  only  hj 
the  differences  in  their  renvlioiui.  When  wo  distiiii^U 
b<xlic«  OS  hard  ami  soA,  mugh  and  §nioi)th,  wo  airnpty  mem 
that  ccrtoin  like  muscnhir  forces  expenil<<d  <m  then  an 
foUowi-d  by  unlike  «r«flf  neiwalitnw-nnlikf  rcactivo  TKrcM 
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Objficta  tbiit  an  clui«»cl  iw  n'<l,  \>\ae,  vdlow,  &c,,  arc  objovti 
that  decompoao  light  in  fltroiigli,'-coiil  mated  ways ;  tliat  U,  we 
know  contrasts  of  colour  aa  contrasts  in  tho  obangea  produced 
in  u  uiiifonn  iiici'Iijut  fopcc.  Munifntly,  any  two  things 
which  do  not  work  unc(]uul  vfTLVlA  on  oonsciouitncss,  cither  hy 
uiKKiuiiHy  upposinjv  our  own  energies,  or  by  impnaunf*  oui 
•cnaea  with  uti<K]uiilly  nioJiHcd  foritiA  of  certain  cxternul 
energies,  cannot  bo  distinguished  by  us.  Kcnoo  tbo  propoai 
Uun  tliut  tho  dilfurcut  part*  of  niiy  whole  must  roact  differ- 
ently on  a  uutfonn  ini^idcnt  force,  and  muMt  xo  reduce  it  to 
s  gronp  of  multifonn  forces,  ia  in  «(»onco  a  tTuiam.  A 
further  stop  will  retiuco  this  truism  to  its  lowest  terms. 

Whon,  fniiii  imliki^nn^t  botwooii  the  effects  they  produoa 
on  consciousness,  wo  prcdiciitc  unlikcncas  between  two  ob< 
jeotfl,  what  is  our  warrant?  and  whnt  da  we  mean  by  the 
unllkoncsA,  objcclivuly  cor-sidcrcd  ?  Oar  warrant  is  tho  pcr- 
eistenco  of  force.  Some  kind  or  amount  of  change  has  been 
wrought  in  us  by  the  one,  which  lias  not  been  vrrought  by 
the  other.  This  change  wc  ancribc  to  some  furco  c!icrcL<(ed  by 
the  one  which  the  other  has  not  exercisod.  And  we  have  no 
alttirnutirc  but  to  do  tbi*,  or  to  assert  that  the  change  had 
no  antecedent ;  nhich  ia  to  deny  the  persistence  of  force. 
Whence  it  is  furllicr  manifest  that  what  we  regard  as  the 
objcctivo  unlilccncM  in  tho  prescnco  ir.  tho  ouv  of  soniio  force, 
or  act  of  forc<'s,  not  prncnt  in  the  other — siiinetliing  in  tho 
kinds  or  amounts  or  dircolions  of  tJic  constituent  forces  of  tho 
ofto,  which  those  of  the  other  do  not  poralleL  But  now  if 
thing*  or  parts  of  thingit  wliicli  w»  call  different,  are  thow  of 
which  the  constituent  forces  differ  in  one  or  more  respects  : 
what  must  h^ppon  to  any  like  force*,  or  any  uniform  force, 
flUling  on  them  ?  Sucli  like  forces,  or  parts  of  a  unifumi 
force,  must  he  differently  modified.  Hio  force  which  U  pK> 
sent  in  the  one  and  not  in  tho  other,  must  be  an  element  in 
tho  conflict— must  prodooc  its  equivalent  reaction ;  and  mu^t 
to  affect  the  total  reaction.  To  say  othcrwiso  is  to  say  thiit 
31 
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Ihis  diOcrentuil  force  will  produce  no  cfTect ;  wliicli  ifl  1 
that  force  is  not  persistent. 

I  need  not  develop  thid  corolUiry  further.  It  manifDaUj 
fuUows  that  a  iinirorm  foroo,  CiUiug  on  a  ttniform  aggn- 
gate,  must  undergo  disperBion  ;  that  lulling  on  an  Bggngtte 
mode  up  of  unliko  parts,  it  must  undergo  dbipcniidn  fratn 
each  part,  aa  n-ell  us  quulitjilivo  dtfTorcnttations ;  that  in  pro- 
portion aa  tliQ  {iart4  aro  unlike,  these  qualitative  diflerentia- 
tions  must  be  marked  ;  that  in  proportion  to  the  number  <d 
the  purU,  they  must  bo  numerous ;  that  the  secondary  for^x* 
%o  produced,  inttst  undergo  further  tranaformatioiu  whik 
working  i>()uivali:nt  tmnjtformalirins  in  the  parts  that  ehang* 
them ;  and  simihirly  with  the  forces  they  generate.  Hius  tht 
conclusions  that  a  part-causo  of  Kvoluiiea  is  the  tniiltipliot- 
lion  of  effects;  and  that  this  increases  in  goomctrical  progrr*- 
sion  OS  the  heterogeneity  bccoincs  greater ;  are  not  only  to  U 
establislied  inductively,  but  are  dcduciUo  from  the  (lo«p«l 
of  all  truths 
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4  163.  Tni  general  intcrprotatioD  of  Erolution  is  far  from 
IwiDg  completed  in  the  preceding  chapters.  We  must  con- 
tiinijilatfl  ila  cbangoa  under  yet  oiiolhor  (wpcct,  before  we  can 
form  a  detinito  conception  of  the  procrsii  oonHtiluted  by  them. 
Tlioii^h  tlio  lan-s  nlrcady  art  forth,  furalah  a  key  to  the  re* 
armngcnu'iit  of  pnrtd  which  Kvolutiou  exhibiti*,  in  to  far  bs 
it  ia  an  adraooe  from  the  uniform  to  the  mullifonn ;  Ihoy 
furnish  no  key  to  this  i«-srrang«moiit  in  so  far  as  it  is  an 
advance  from  the  indeBnite  to  the  deBnite.  On  studying  tho 
actions  nud  ro-actions  ofcrywherv  going  on,  we  have  found 
it  to  follow  inevitably  from  a  certain  pnioordial  truth,  tliiit 
tho  homogeneous  must  lapse  into  tlie  heterogeneous,  and  thnl 
tile  hcterogpncous  must  become  more  hctorogeneoos  ;  but  we 
liavo  not  rIi«cov<ired  why  the  ditrcrently-afrociod  pnrta  of  any 
simple  wholo,  become  clearly  marked  oif  from  each  other,  at 
tbe  aiimc  time  Uiat  thoy  become  unlike.  Tlius  far  no  rcomn 
lias  bcoa  Mtigncd  why  there  tliould  not  ordinarily  arise  a 
wgne  diaotic  heterogeneity,  in  place  of  ihiit  onlerly  hetero- 
geneity displayed  in  Evolution.  It  still  remains  to  6nd  out 
tho  can«o  of  that  local  intognttion  which  hccompanios 
local  differentiation— that  gradual)y<comp1eted  acgregntioa 
of  like  tuiifs  into  a  grou[>,  distinctly  scjKirated  from  neijih- 
bouring  gronps  which  are  Beverally  made  up  of  other  kinds 
of  units.     The  rationale  will  be  coDTcnicntly  introdiicod  by  n 
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fcnr  itistaiwM  in  wliicli  wo  may  watcli  tbia  scgrp^ltvo  |ir>- 
Ge»  takiiif*  pliicc. 

"When  towurda  llie  end  of  September,  tbe  trees  are  gainiof 
their  autumn  oolours,  and  vo  are  hoping  ehortly  to  ec*  a 
Hirther  changQ  incroaBing  Blill  moro  tho  beauty  of  the  lanil* 
scape,  wc  uro  not  tmcommouly  di*appoiat«d  hy  ihe  eccar- 
rcnce  of  an  cquinoxial  gale.  Out  of  tbe  mixed  raufl  of 
foliage  on  each  branch,  tlie  strong  current  of  air  carH<« 
nway  tho  decaying  and  brightly-tinted  Icavca,  but  fiiiU  tn 
(loluch  those  which  are  sliU  green.  And  while  tbcao  Um, 
frayed  and  ec-arod  by  long-continued  boatings  Dgniiut  cack 
other,  and  the  twiga  around  tltem,  giro  a  somb'ro  ooloor  to 
the  woods,  the  red  and  yellow  and  omngD  leaves  are  collect«d 
togotlier  in  ditches  and  behind  walls  and  in  comcn  when 
cddicii  alliiw  tbcm  to  nutllc.  That  is  lo  say,  by  llic  action  el 
that  uniform  force  which  the  wind  exerts  on  bolh  kinds,  the 
dying  leuvo*  ure  pick«(I  out  from  among  their  still  living  ooid- 
panions  and  gathered  in  placM  by  tlinrnHdroa.  Again,  Itn 
BCpnnitiou  of  particles  of  dilfercnt  sizoa,  as  duat  and  saiiil 
from  pebbles,  may  be  similarly  oSbctcd ;  as  wo  see  on  evety 
road  in  March.  And  IVom  the  daya  of  Ifomcr  downwards, 
iJie  power  of  currents  of  air,  natural  and  artiticiul,  to  part 
from  one  another  units  of  nuliko  spcici&c  gravitiee,  hat 
been  habitually  utilized  in  tbe  winnowing  of  olintf  from 
wheat.  In  every  river  wo  soo  how  Cbe  mixed  ma- 

terials carriiw]  donii,  are  separately  deposited — bow  in  rajiids 
the  bottom  givofl  reat  to  nothing  hut  hauldera  and  pebbles ; 
bow  where  the  current  it  not  so  sti-oitg,  aand  is  let  foil ;  iLtul 
how,  in  still  pluei.--<i,  there  is  a  sediment  of  mud.  This  soliKt* 
ive  action  of  moving  water,  i»  commonly  applied  in  the  sMs 
to  obtain  masaoa  of  particles  of  dilTorcnt  degrms  of  flnoDMs. 
Kmer)',  for  example,  after  being  groiuid,  is  carried  by  a  alow 
uurrent  Ihrongh  Boccesuve  compartments ;  in  the  (Jrat  4d 
which  tlie  largest  grains  subsids;  in  tbe  second  uf  whiiv^ 
tlifl  groins  that  nxtch  the  bottom  before  iba  wator  hu 
Mcapcd,  aro  somewhat  smaller;  in  tlw  third  emoUur  still ; 
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until  in  tho  lost  titers  nro  dcpositod  only  those  RnoA 
parliclca  whiob  fnll  so  slowly  (lirougli  the  water,  that  they 
have  not  previously  boon  ahic  to  reach  ihe  bottom.  And  in 
a  wny  that  is  different  thoii;;h  equally  sl>:>ni6cnnt,  this  scgrC' 
{•iilivo  effect  of  water  in  inotiun,  is  cxompliRcd  in  the  carry- 
Uii^  iiway  of  soluble  from  ins^uble  matters — on  application 
of  it  hourly  made  ill  every  laboratory.  TIvo  effecfB  o( 

tlic  unifurm  force*  which  neriul  and squcoiis  currents  oxcrci«», 
uro  puruUcled  by  those  of  uniform  forces  of  other  orders.  Elec- 
tric attraction  will  separate  small  bodies  from  large,  or  light 
bodies  from  heavy,  ]{y  inagDCtisn,  f^ruins  of  iron  may  bo 
selcoted  from  among;  other  grains  ;  aa  by  the  Slicl!i'-M 
Rriudor,  whoso  ma^etizcd  ffauzo  mask  filters  out  the  eteeU 
du«t  which  hU  whuel  gives  otf,  from  tho  fitonc-<Iust  that 
ncconi panics  it.  And  how  the  afGnity  of  any  a|>cnt  aclin^r 
diffurenlly  on  the  con)]x>nonts  of  a  given  bocly,  cnahk«  m  lo 
take  away  some  component  and  leave  ihe  rest  behind,  is 
shown  in  almost  every  chomical  experiment. 

What  now  is  the  R«iieral  truth  hero  rartoiisly  pm»entcd  ? 
Uow  are  these  several  facts  and  coontloes  similar  ones,  to  bo 
expressed  in  tenna  that  embrace  ihcm  ail  ?  In  each  case  wo 
nco  in  aetioii  a  force  which  may  l>e  re;^rdcd  aa  simple  or  uni> 
funa — fluid  motion  in  a  ccrCoin  direction  at  a  certain  velocity  ; 
electric  or  magnetic  nttrnction  of  a  gi\'on  amount;  chemical 
oJIinity  of  a  particuhir  kind  :  or  rather,  in  strictncM.  the  act- 
ing foroo  is  compounded  of  one  of  these  and  corlain  other 
uniform  forces,  as  graritation,  etc.  In  each  cose  we  have  an 
B^ii^rof^to  made  up  of  unlike  units — cither  atoinii  of  diJfercnt 
kiiLmUidoci  combined  or  inttmaK^Iy  mingled,  or  fragmcnta  of 
tlie  same  substance  of  different  eixe*,  or  other  constituent 
parts  that  arc  unliko  in  their  spcci6o  gravities,  shape*,  or 
oihcr  attributes.  And  in  each  case  ihoso  unlike  units,  or 
groiipt  of  unita,  of  which  tho  nggrvgnta  eonnists,  are,  under 
the  influence  of  soiao  retiulliiiii  force  acting  indiscrimi- 
nately on  thorn  all,  separated  from  each  other— segro^ated 
iuto  minor  a;;i7rc^atos,  each  cMisistiDs  of  units  that  are 


iSS 


EXaiSKaATIOK. 


linorV 


I 


MvuntUr  l!kc  each  other  «nd  unlike  thow  of  tlio  otlier  minor 
(■SS'cg^^^^  Such  being  tho  common  Mpcctof  Uic«o  chtiDgeSi 
\et  us  look  for  Uic  common  ititiTrpr       '        T  ttK'tn. 

In  lh«  cliiipter  on  "  The  Install;. ,  ■  ;.■  Homo^eneoiia," 
it  was  alioim  that  n  aniform  forco  fullir.g  on  any  nggreguto, 
produces  iniliko  itKKliKcatioiu  in  iu  different  piirlM — tnnu  tlit 
nuifurm  into  the  inultifomi  and  tho  multifonn  into  tho  mon 
multiform.  The  transformation  thus  wrought,  oonsitis  of 
oitlwr  insensible  or  sensible  changes  of  n-Litivo  poeitioa 
among  tlie  nnit«,  or  of  both — oitlicr  of  tliosc  molecular  n* 
Rrrangoments  which  vo  call  chcmioul,  or  of  tlioHO  larger 
troniipositiona  which  are. distinguished  as  mechanical,  or  of^ 
the  two  tinitcd.  Such  portion  of  the  pcnnnnimtly  effectitvH 
force  »*  reaches  ciich  dttforent  part,  or  difTcrcnlly-cotiditioaod 
part;  may  be  expended  in  modtf^-ing  Ihc  mutual  relatious  ol 
its  otMistitucntfl ;  or  it  may  bo  expended  in  moving  the  part 
to  another  place ;  or  it  may  be  expondL-d  pnrtiully  in  tho  fint 
and  partially  in  the  second.  Hence,  no  much  of  tho  pormv 
neoily  cfftctivo  force  as  docs  not  work  the  one  kind  of  effiKt, 
must  work  the  other  hind.  It  is  moiiifest  that  if  of  the 
pemmneiilly  effective  force  which  falls  on  somo  compountl 
unit  of  an  uggrcgntc.  Utile,  if  any,  is  absorbed  in  ro-arrang- 
ing  tho  ullimate  componenia  of  such  compound  unit,  mocli 
or  tho  whole,  must  show  itself  in  motion  of  such  compooiiJ 
unit  to  some  otlicr  ploco  in  tho  nggragato ;  and  conrundy. 
if  little  or  none  of  this  Ibrce  is  abmrbod  in  gonl^rating  me- 
chanical trannpofiition,  much  or  tho  whole  most  go  to  pro- 
duco  molecular  alterations.  What  now  must  fuUov 

from  thisP  In  cases  where  none  or  only  part  of  the  fotti 
gvncmtos  chemical  re-distribntions,  what  phj-sicsd  re-«Iiatii< 
bulions  must  bu  gcncrulodP  Parts  that  arc  similar  to  Moh 
other  will  bo  similnrly  acto;!  on  by  tho  force ;  an<l  will  simi- 
larly react  on  it  Parts  that  are  dltsimiUr  will  be  dissimi- 
larly ootod  on  by  tho  force;  and  will  dissimilarly  n^uet  oa, 
it.  Ileaco  tho  jiermancntly  offoclive  incident  f<)rL'e,  wl 
wholly  or  partially    traDsformod    into  mochunicul   tiiottwij 
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of  t]ie  units,  wilt  produoo  like  motiou  in  units  tliat  arc 
alike,  antl  tmlika  motiona  in  units  llmt  ara  unlike.  If 
then,  in  an  Dgj^gnto  contuiuin;*  tnro  or  more  orders  of  mixod 
units,  thoHo  of  the  same  onlcr  will  bo  luovvcl  in  Uio  sunic  vray, 
and  in  a  wny  that  differs  from  that  in  wliich  units  of  other 
onli-rrt  nr«  moved,  tho  rcitpcGtivc  orders  mu«t  segregate  A 
group  uf  like  things  on  which  arc  iinpn:Mod  motions  that  aro 
alike  in  amount  and  direction,  must  be  tranaTornxl  as  a  group 
to  ituothi>r  pkce,  and  if  they  uro  mingled  with  some  group  of 
other  things,  on  which  Uic  motional  imprvsMd  arc  like  each 
other,  but  unlike  those  of  tlio  fir^t  group  in  amount  or  di< 
itction  or  both,  these  other  tilings  must  be  trftusforrcd  as  a 
group  to  some  other  place — tho  mixod  unit^  must  undergo  a 
simullanoaas  selection  and  separation. 

In  furtlicr  cluci<htUon  of  thin  pniccas,  it  will  ho  well  lioro 
to  act  down  a  few  instances  in  which  wo  may  soo  that,  other 
things  e<|Uitl,  the  definitcness  of  the  separation  is  in  propor- 
tion to  the  definitoncas  of  the  difiereuce  between  the  uiiils. 
'I'oke  a  liuiidful  of  any  pounded  substance,  containing  frag* 
TDcnts  of  all  sizG-i;  and  Ivt  it  full  to  tlic  ground  whilo  a 
gentle  breeze  is  blowing.  Hie  large  fi^gmcnts  will  be 
collected  together  on  the  ground  almost  immediatoly  ncdor 
tho  hand ;  w>mcwhitt  KniaUer  fragments  will  be  carried  a 
litlJe  to  tho  leeward  ;  Htill  snukller  ones  a  little  further ;  and 
those  minute  particles  which  wo  call  du§t,  will  be  drifted  a 
long  way  before  they  reach  tho  earth  :  thut  in,  the  inlegration 
is  indetinito  where  the  difference  among  iho  ffa);ments  is 
jiidctinite,  though  the  divcrgcnco  is  grrate»t  where  the 
dilli-rence  is  greatest.  If,  again,  the  handful  be  made  up  of 
quibo  distinct  orders  of  unila— aa  pobblua,  coarso  nnd,  and 
(lost — ih<wc  will,  uiider  like  eotiditioiis,  be  wgrcgntcd  with 
comparative  deliniteneiei :  the  pebbles  will  drop  ahno«t  verti* 
cally ;  the  sand  wUl  full  in  an  inclined  direction,  and  deposit 
ibwlf  within  a  tolerably  circwmauribcd  Bpucc  bryond  the 
pebblefl ;  while  the  'lust  will  be  lilnwn  altnost  horixonliiUy  to 
A  gr^at  distouoc.     A  at&e  in  vhich  another  kind  of  force 
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OMiuM  into  pWy,  will  «1ill  better  illiutrate  tkia  trolL 
Throii|;;1i  a  mixed  oggregato  of  solalil«  and  inwlublo  aub- 
atanoes,  let  wat«r  elun-ly  pcrcoluto.  Tkoro  will  in  Ihe  finl 
pluci'  bo  a  (listiiict  purting  of  the  sabstanoos  tltat  uro  tbo  nuHt 
widely  contrasted  ia  their  telutioiis  Ui  tlio  acting  fgrccn :  lb* 
■olulrlo  will  be  earriwl  ow-wy ;  lh«  insoluble  will  reuiain  Ijt. 
Itind.  Further,  some  separation,  though  n  IcM  dufuiilv  one-, 
will  be  eSected  among  the  solublu  subatancM ;  sinuc  Uu.'  6nt 
|«rl  of  thu  current  will  remove  thv  inost  soluble  subfltunva  in 
the  largvst  amounts,  and  after  these  ha\-e  been  alt  diasolvtd, 
the  current  wUl  stilt  continue  to  bring  out  tlte  rcouuning  Ium 
culublo  fiuhstanocs.  "Even  tlic  uudissotvod  mutters  will  bare 
eimultancoualy  undergone  a  certain  aegrogntion ;  fur  tlie 
percolating  fluid  wilt  carry  down  llio  minute  fr&gnionts  froia 
among  the  large  ouva,  and  will  dopoait  those  of  small  s)K-d(iu 
graWty  in  one  place,  and  those  of  great  spcciJi<:  gravity  in 
anotlicT,  To  oomplcle  the  clueidntion  we  miul  ghuicv 

at  tlio obwnc fiivct ;  namdy,  that  rnhfi  uuit<  which  dilTtr  but 
sliglillyr  are  moved  in  but  sli^jhtly-ditfuiL-nt  ways  by  iitcidint 
f<>r«!ii,  and  am  tlicniforu  bo  separated  only  by  suoh  niljust* 
meuts  of  the  incident  forocs  us  allow  ttlight  dilfun^ticta  to  bc> 
came  appreciable  factors  in  tlio  rcmilt.  Thia  truth  is  made 
manifest  by  antithesis  in  the  instances  just  given  ;  but  [t  miir 
bo  mailo  much  more  manifest  by  a  few  such  itwtancM  n> 
those  which  chcini»d  analysis  supplies  in  ahundanoi.  The 
parting  of  alcohol  from  water  by  distillation  is  a  good  one. 
Hero  wo  have  atoms  consisting  of  osygen  and  hydrojpm, 
minglod  with  atoms  consisting  of  oxygen,  Imlrugi-n,  unJ 
carbon.  The  two  orders  of  atoina  have  s  eonsidonbi 
siniilarily  of  naturo :  tlioy  siinilaily  maintain  a  fluid  form  ut' 
ordinary  temperatures;  they  simibily  bcoomc  guseous  mom 
and  mora  rapidly  as  the  temperature  is  Ruscd ;  and  they  bJ) 
at  points  not  very  l^r  apart.  Xow  this  compctratiw  likcnrM 
of  the  atoms  is  aecomptiniu)!  by  dilHciilly  in  6o;>ri'[>3iiii« 
them.  If  tho  mixed  fluid  is  unduly  heatod,  much  water  di*- 
tiid  tnror  with  tho  alcohol :   it  is  only  within  a  narrow  ruiiK 
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of  temperature,  that  the  one  act  of  atomn  arc  drivcDufTraUicr 
tlian  tho  others;  and  even  tlicn  not  a  few  of  tlio  olliora  oe- 
cotnpmiy  tlu-ni.  Tho  most  intereeting  and  uutrudivs 
example,  however,  is  furuUhod  l>j-  eertuiu  plienomonu  of 
^r}-4l(LUixatioii.  When  several  salts  that  have  little  aoalngy 
if  ootulitution,  itrv  diiwtlvcJ  tn  tho  same  body  of  «-3ter,  tho; 
«rc  separated  without  much  trouble,  by  cryetallizalion :  their 
rmpoctivo  units  movtid  touarils  each  other,  as  phj-sicista  sup- 
pose, by  polar  forces,  segregate  into  oryatals  of  tlieir  roxpect- 
tv«  kinds.  Tho  erystals  of  eoch  salt  do,  indeed,  usually  con- 
tain certain  small  nmountf  of  the  other  salts  present  In  tho 
toluUon — especially  whoa  tho  cn-stiiUization  has  boiii  rapid ; 
but  from  these  othersalta  they  arc  Ktvorully  freed  by  repeated 
m-solulions  and  crj-stalozatioiis.  Mark  now,  however,  that  the 
revcr«o  is  the  case  when  the  salts  contained  in  the  same  body 
of  water  are  ohcmically  liomolo^us.  Tlio  nitrates  of  baryta 
and  lead,  or  tho  sulphates  of  zinc,  suda,  and  inugncaio,  uiiito 
in  the  same  crystals ;  nor  will  they  crystallize  separately  if 
lliOHC  cryslalfl  he  dissolved  ofresli,  and  afrenh  crjtlitUized, 
even  n-itb  great  care.  On  socking  the  cause  of  this  anomaly, 
chemists  found  tluil  such  sidts  were  isomorphous— tliat  tlteir 
atoms,  though  not  eheuicully  identical,  were  idejitical  in  tho 
pi-oporlions  of  acid,  ha»c,  and  water,  composing  them,  and  in 
their  crystalline  forms ;  whence  it  iraa  inferred  that  tlieir 
atoms  arv  nearly  alike  in  structure.  Thus  is  clearly  illustrated 
llio  truth,  that  units  of  unliko  kinds  are  selected  out  aud 
separated  with  a  rcailincss  proportionato  to  tho  degree  of 
their  unlikeness.  In  tho  first  case  we  see  that  being  dis- 
similar i»  their  forms,  but  similar  in  so  far,  M  they  are 
Buluble  ill  water  of  a  certain  tempemture,  the  atoms  se^Tc- 
gate,  though  imperfectly.  In  tho  second  caso  wo  sco  that  the 
atoms,  having  not  only  tho  likcncw  implied  by  lolubility  in 
the  same  menstruum,  but  also  a  great  likencs  of  structure, 
donotscgregfite — ore  sorted  and  part«d  from  each  other  only 
under  quite  special  conditions,  and  then  very  incompletely. 
That  is,  thouicideot  fore  of  mutual  iiilarity  im pretties  onlihe 
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motions  on  the  mixed  uniU  in  proportion  as  they  are  anlike; 
and  thcreforo,  in  proportion  u  tht^y  arc  onlikc,  tends  to  dc- 
potut  them  in  BC]iarato  places. 

Thore  is  a  converse  cause  ofaegri^gatioo,  which  it  ia  Deed- 
less  here  to  treat  of  irith  equal  fulness.  If  diffcront  units 
acted  on  liy  Llic  samo  force,  must  be  ditTurcintly  moved  ;  so, 
too,  must  units  of  the  same  kind  bo  diHcreiitly  moved  bj 
tliSerent  forces.  Supp<mngeome  group  of  units  forming  part 
!•£  a  homo|>cncous  nggrcgntc,  arc  unitedly  exposed  to  a  force 
that  is  unlike  in  amount  or  direction  to  the  foroo  acting  on 
th4  rctt  of  the  aggregate ;  then  this  group  of  unita  wQl 
separate  from  the  rest,  provided  that,  of  the  force  so  actiiip; 
on  it,  there  remains  any  portion  uotdisupaled  in  tnoloctilsr 
vibrations,  nor  absorbed  in  producing  molecular  rc-arrang^- 
ments.  After  all  that  has  been  said  above,  this  proposities 
uoeds  no  defence. 

Before  ending  our  preliminaiy  exposition,  a  comple- 
mentary truth  mtist  be  speciBed ;  namely,  that  mixed  forces 
are  segrogatod  by  the  reaction  of  uniform  matters,  just  as 
mixiHl  mattcn  are  segregated  by  the  action  of  onifonn 
forces.  Of  this  truth  a  complete  and  enifllcicnt  illustratinu 
ia  furnished  by  the  disporsion  of  refracted  light.  A  houn 
of  light,  made  up  of  cthcrool  undulations  of  different  orders, 
is  not  uniformly  deflculod  by  a  komogeneous  re&actiiig 
body  ;  but  the  different  onleraof  undulations  it  contiuus,  btb 
deflected  at  different  angles:  tho  result  Ix^iug  that  these 
diffecfist  orders  of  unduluttons  are  separated  and  integrated, 
and  so  produce  what  wo  know  as  the  oolwirs  of  the  spectmin. 
A  segregation  of  another  kind  occurs  rrhen  rays  of  light 
travcnto  an  obstructing  medium.  Those  rays  vhieli  ooi 
of  ooinparatively  short  undulations,  arc  absorbed  before 
which  consist  of  comparatively  long  ones ;  and  the  re^l  ra 
whieh  consist  of  the  long»ft  unduLitions,  alone  penetrate 
wheT  tho  obstruction  is  very  gn<at.  How,  cenvcrselv,  tber» 
is  produced  a  sepamtion  of  like  for^^ea  by  the  reaction  of  un- 
dke  matteiu,  is  aim  nuido  manifest  by  the  phenomena  of 


I 


I 


BXflUEOATIOM. 


4C7 


ritfruclion :  since  luljacvnt  iintl  puruUil  bcutus  of  light,  idl- 
ing on,  luid  piiming  ihrougli,  unlike  siib«Uu«<ti,  nru  nuido  to 
diverge. 


§  ICl.  On  tho  asGumptton of  their  nobulur  origin, stara  mid 
(tluiiots  exemplify  lliat  caiuc  of  iiinti.-riiil  BOgi-cgaliun  latit 
iMiigRcd— tlig  actiou  of  unlilce  forces  on  Uku  units. 

lu  u  |>rvccding  chapter  (§  ICO)  we  Baw  that  if  matter 
over  existed  in  a  diffuHcd  form,  it  could  not  continue  uui- 
Ibnnlj  distributed,  but  must  break  up  into  moi^HCit.  It  wiu 
•liowu  that  iu  tho  absence  of  a  perfect  balance  of  mutual  at- 
traclioiis  among  ntom^  dispersed  through  unlimited  space, 
there  must  arise  hre:i<:1iea  of  continuity  throughout  tho  ag- 
grcgiito  formed  by  them,  and  a  coiiceutratioQ  of  it  towards 
ccutres  of  dominant  altraftion.  AVhcro  any  such  breach  of 
cuiiliiiuity  occuni,  and  tho  atoms  that  were  before  adjuccnt 
8(!|«irat«  from  each  other;  they  do  to  in  conitc|ucnoo  of  a 
difiereaco  in  tho  forces  to  which  tlioy  are  reapcctively  sub- 
ject. Tlio  atoms  on  the  ono  sido  of  tho  hrcnch  aro  cxpoeod 
to  a  oertuin  stirjflurt  utiniction  in  tho  direction  in  which  tho; 
bcgiu  to  move;  and  those  on  the  other  to  a  surplus  attrac- 
tion in  tbe  opposite  direction.  That  is.  the  adjacent  groupe 
of  like  units  are  exposed  to  unlike  resultant  forces ;  mid  so- 
oordingly  separate  and  integrate. 

Tho  formation  uud  dotochment  of  a  nebulous  ring,  ilhis- 
trutos  tho  sumo  general  principlu.  To  conclude,  bh  Jjiipluco 
did,  thut  tlio  <.-<iuiitoriul  portion  of  a  rotating  ncbuloiu 
spheroid,  will,  during  concentration,  acquire  a  centrifugal 
forco  suQicient  to  prevent  it  from  following  tho  r»t  of  tho 
L-ontriuiting  niau,  is  to  conclude  that  such  portions  will 
remain  behind  as  arc  in  common  subjoct  to  a  certain  differ- 
ential forco.  Tho  lino  of  division  hotwocn  tho  ring  and 
'.ho  spheroid,  must  be  a  lino  in&ido  of  which  tho  aggregative 
forco  is  greater  Uian  the  forco  msisting  aggregation ;  and 
eotsido  of  which  the  force  rensttng  aggregation  is  gn.'ator 
than  the  aggregativo  force.      Hence   the  alleged  process 
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conTortiiA  to  tlw  law  tliat  unODg  like  nnits,  Bxpo-scd  to  nnlilce 
forces,  llio  siniilai-lj*  coaditioucd  part  Irom  the  dissimUorl; 
conditioned. 


$  1C5.  Those  geologic  cliangcs  080311;  cUesecI  OS  aqneon^ 
diaplay  under  miinerous  forms  tho  Efgrognlioa  of  auliko 
uiiiUi  by  a  uiiirorm  iiictik-nt  force.  Oa  sei^«hotes,  the  wnres 
firo  over  Borting-oat  and  separating  tbo  mixed  materials 
ngainst  wliicli  they  brculc.  Prom  each  vaa-ti  of  fullun  clilT, 
tlio  riaing  and  ebbing  ttdo  mrrict  awnjr  all  ihoso  particlus 
"wliich  aro  bo  small  as  to  remain  long  sospcndod  in  the 
■n-atcT ;  nnd,  at  BOmo  distance  from  8lM)n>,  deposits  tlicm  in 
tlio  Khapo  of  fine  sodimcnt.  I/irgo  pir^iclei),  (tiiikiuf;  witb 
comporatiro  rapidity,  are  arcumulati'd  into  beds  of  sand 
ocnr  low  water-mM-A.  Tho  coarso  )^t  and  small  pcbblf^s 
collccb  togcllier  ou  Uio  inclina  up  which  the  bn;ak<'rK  ru^li. 
And  on  the  top  lie  tho  larger  stones  and  boulders.  Stii 
moro  specific  eogrcgationa  may  occasionally  bo  ubsDm 
Flat  pobbica,  produced  by  tho  breaking  down  of  lamioal 
rock,  arc  somoliincs  Bcparntoly  oollcot«d  in  one  part  ofi 
shinglo  bank.  On  tliis  ahoro  tho  deposit  is  wholly  of  mii<l ; 
on  tJtat  it  is  wbolly  of  sand.  Horo  wo  find  a  sheltered,  covo 
died  with  small  pobblcs  almost  of  ono  .size ;  and  tlioro^  in  a 
canrod  bay  ono  cad  of  which  is  mora  exposed  than  tho  other, 
wo  si-o  a  progrosiivc  incrcaao  in  tho  ma«ivcnes*  of  tho  atonci 
03  wo  walk  &om  tho  less  exposed  to  tlio  moro  oxposod 
Trace  tho  history  of  each  goologlo  deposit,  and  wo 
qniclcly  led  down  to  tlio  fuct,  that  mixed  (rngmcuta 
matter,  dilVering  in  thctr  sizra  or  weights,  arc,  wbea  cx< 
posed  to  tho  moiiieutura  oud  friction  of  wafor,  jyi; 
with  tho  nttrnction  of  tho  Earth,  Ecluctcd  from  enr! 
other,  and  united  into  groups  of  comparatively  U 
fragments.     And  wo  see  that,  other  tl '  -il,  llio  so! 

ration  Li  d(>Iiiiitc  in  proportional  thudil        '       uf  (lion; 
aro  marked.  After  tJicy  haro  boeii  formed, 

monlaty  slm'A  exhibit  segregations  of  onotiicr  kind.     The 
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tlicts  aviX  tho  notliilcs  of  iron  pyrites  that  nro  found  io  clialt, 
us  well  M  tlio  silicioua  concretions  wtiicli  occasionally  occtip 
in  limestone,  caa  bo  iutcrprcUid  only  aa  segregations  of 
atoms  of  sitcx  or  sulpltnret  of  iron,  originally  difltiaod  almost 
nnifonnly  Uiroagli  Uio  deposit,  but  gradually  collected  round 
eortaincentrc9,notiTitIi3li;iuling  tlio  solid  or  scmi-soM  etato  ol 
tho  Borrounding  matter.  \A'uat  is  callod  bog  iron-orosnpplioa 
tlio  conditions  and  tltcrci^uk  in  still  moro  obvious cotrclation. 
Among  igneous  changes  vo  do  not  find  so  many  examples 
nf  tho  process  doscrlbod.  When  diatinguisbing  simple  and 
compound  orolulion,  it  was  pointed  out  (§  102)  that  an  ex- 
cessive quantity  of  contained  molecular  motion,  preroats  per* 
manimoo  in  thoso  secondary  re-distributions  which  inalcooTO- 
■ittiOQ  compound.  Novcrtlicleis,  geological  pbonomona  of 
this  order  are  not  barren  of  illu.itrations.  Whero  tho  mixed 
mattera  composing  tho  Earth's  crust  hare  been  raised  to  a 
very  hi^h  temperature,  eegrcgation  habitually  takes  placo 
as  tho  tompcrnturo  diminishes.  Sundry  of  the  substances 
that  cacapo  in  a  gascona  fona  from  volcanoes,  Eubtiine  into 
crystals  on  coining  against  cool  surfaces;  and  solidifying  as 
thoso  substonops  do,  at  different  temperatures,  they  are  de- 
posited at  dilTerent  parts  of  tho  crovioos  through  which  they 
lire  omitted  together.  Tho  best  illustration,  however,  is 
furnished  by  tho  changes  that  occur  during  tho  slow  cooling' 
of  igneous  rock.  "When,  through  one  of  tho  fractiirps  from 
tiitio  to  time  mado  in  tho  solid  shell  which  forma  tho  Earth's 
crust,  a  portion  of  tlio  molten  nuclcn.^  is  extruded ;  and  trhon 
this  is  cooled  with  oompamtivo  rapidity,  through  free  radia- 
tion and  contact  with  cold  masses;  it  forms  a  subslanoo 
Icnown  as  trap  or  basalt — a  subittanco  that  is  nniform  in 
tcxtnro,  though  nudo  up  of  various  ingredients.  But  when, 
not  escaping  through  tho  supcrGcbl  strata,  such  a  portion  of 
tho  molten  nucleus  is  slowly  cooled,  it  becomes  wliat  we 
know  OS  granite :  tho  mingled  particles  of  quarts,  feldspar, 
and  mica,  being  kept  for  a  long  tim«  in  a  fluid  and  eomi- 
Uaid  utatc — ft  state  of  comparotivo  mobility — undergo  thrao 
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ohftngm  of  pomlion  whivb  Uio  forces  improraMi  on  tliem  by  i 
their  feUow  units  ueoeaaitate.  Uaviog  tiino  in  wbtcb  t^| 
g«ia«riiUi  the  ro(|ui&tle  motions  of  tlio  ntonu,  the  difTcrcnliil 
foroos  arising  from  mtiluttl  polarity,  wgrugnlo  the  qiuirti, 
foldapar,  and  mien,  into  crjntals.  How  completely  this  is  de- 
pendent on  tlio  loiif^-coutinued  agitntioa  of  tho  mixod  psf 
ticles,  and  consequent  loitg-coutinuwl  inubilitj  by  email  dtf- 
fcrcntinl  toTOtis,  is  proTM  by  tb«  fact  ihnt  in  grauito  djrkts. 
tho  crystals  in  iiw  centre  of  the  tnosi,  wbcru  ttie  fluidity  oi 
sumi-fluidity  continued  for  a  longer  time,  aro  mvicU  larger 
than  those  at  tlio  side*,  whoro  contact  vritli  the  neighbour- 
ing  rock  causwl  mora  rapid  cooliD{{  and  aoUdlRcution. 

§  1G6.  The  acliona  going  on  lliroughuut  un  or;^niam  are  w 
involved  and  subtle,  that  >vc  cannot  oxpcct  to  idi-utify  tbapw- 
UcuUr  forces  by  which  particular  sogn>gaLions  aru  oHoelei 
Among  the  fuw  iiistanci-s  admitting  of  tolerably  doGitita  ii^ 
ttirprctaiion,  Uio  best  orutliosoin  which  mci-haiiicul  prossara 
and  tensions  aro  tho  ageocicfl  at  work.  'VVe  shall  disoonr 
several  on  studying  tho  bony  frame  of  tho  higher  animals. 

Tho  Tcrtobnil  column  of  a  man,  is  siihjoct,  as  a  whola, 
certain  goacml  struias— the  weight  o(  tho  bo<ly,  together 
witli  the  reactions  iiiTolvod  by  all  considembte  mmcultf 
efforts;  and  in  conformity  with  Ihifl,  it  baa  bbeomo  sogPCgMlnJ 
tm  a.  whole.  At  tho  same  time,  being  exposed  to  di^real 
forces  in  tbo  eourve  of  those  lateral  Iwndings  which  llw 
movoments  Deoo«itat«^  its  ports  retain  a  certain  sciparatonoKi 
And  if  wo  trace  up  the  doveUqimont  of  the  vertebral  ooluus 
from  iU  primitivo  form  of  a  carliUginous  cotd  in  tho  lowut 
lUhcs,  we  see  that,  throughout,  it  maintains  an  intogratina 
wHTOspoading  to  the  unity  of  tho  incident  forws,  joined  with 
a  division  inl4j  segments  comcwpouding  to  the  variety  of 
the  incident  foreos.  iCaeh  segment,  oonaiiloivd  apart, 

exemplifies  the  truth  more  simply.  A  vertobrn  is  Mot  a  sinj^ 
bone,  b4it  consists  of  a  contwl  mass  with  sundry  iippoad> 
ages  or  prgcesseaj   and  in  ruilimonlary  typos  of   vcrtebm 
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tliuc  uppen(]N^:r«  are  (^uito  Kvparnlo  from  tho  centrsl  mas', 
and,  indued,  exist  bofora  it  makea  ita  appooranco.  But  lliow 
MToral  iRdvpcndcnt  boiMM,  constituting  a  primitiro  spinal 
wgmont,  iiro  Hubjcct  to  a  ocrtniD  aggrsf^to  of  forcm 
which  agroo  mora  than  thoy  diSer :  as  the  fulcrtim  to 
a  group  of  miiBclcs  habitually  acting  together,  they  pei^ 
petuolly  undergo  ctTtuiu  reactions  in  common.  And  no- 
cordingly,  we  si^e  Uiat  in  the  course  of  devolopmcnt  they 
{^radunlly  coalesce.  Still  clearer  ia  thti  illustration 

funii«hed  by  epinol  segments  that  become  ftisod  togellicr 
where  they  are  together  exposed  to  some  prodominntit  slruiii. 
Thu  itaerum  oonsista  of  a  groap  of  Yortvbriu  finnly  united. 
In  the  ostrich  and  its  congeners  there  are  from  aevcntoon  to 
twenty  escral  vortcbno ;  and  besides  being  confluent  with  each 
othi^r,  these  arc  confluent  with  the  iliac  bonca,  which  run  on 
each  side  of  them.  If  now  wo  assume  these  vertebno  to  hare 
been  originally  separate,  ns  they  still  are  in  tho  embryo  bird ; 
and  if  wo  consider  the  nioctuiuical  conditioiu  to  wtkich  they 
muHt  in  such  ease  have  been  exposed ;  we  shall  eoo  that  tlieir 
union  rosulta  in  the  alleged  way.  For  through  these  rertebrte 
the  cntiro  weight  of  the  body  is  transferred  to  the  legs:  the 
lfg9  support  tliQ  pelvic  arch ;  the  peine  arch  supports  the 
sacrum ;  and  to  tlm  morum  is  articulated  the  nst  of  tho 
spine,  with  all  the  limbs  and  organs  attached  to  it.  Uence, 
if  separate,  the  sucrul  vttrtcbra)  must  be  held  firmly  togi^thcr 
by  strongly-contracted  muscles ;  and  must,  by  implication,  be 
prev(;nt«.<d  from  partaking  in  tliOM  lateral  morcmonta  which 
the  other  vcrtcbno  undoi-go — llicy  must  bo  subject  to  a  com- 
mon alrnin,  while  thoy  arc  prcscrrod  from  strains  which 
would  afibct  them  diflbrently ;  and  so  they  fulCl  tho  condt- 
tians  under  which  segregation  occurs.  But  the  cases 

in  which  cause  and  elfiwl  are  brought  into  tho  most  obvioua 
relation,  are  su]>pUed  by  the  Umhi.  Tho  mctaoarpal  bonoa 
(tiiose  which  in  man  support  the  palm  of  the  band)  are  separ- 
it«  &om  each  other  in  the  majority  of  mammalia :  the  separ- 
att>  actions  of  tho  toes  entailing  on  th'em  slight  amounts  <j( 
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acfiarate  movements.     Tkb  is  not  ro  Iiovctit  in  tito  ox-' 
and  tlio  h«T«o-tribc.     In  the  ox-tribe,  only  the  middlo  meta- 
caipals  (third  and  fourth)  aro  dorclopcd ;  and  Uictie,  altoin 
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itig  mnssivo  proportions,  coalesce  to  form  the  connon  bone. 
Ill  tho  horse-tribe,  the  oegregation  U  what  we  may  distia-< 
gui*h  a»  imlireet;  the  second  and  fourth  motAcarpals  m 
]>refl«<nt  only  as  ni(Iim<-nts  utiilcd  to  tho  »idc«  of  the  tliinl,^ 
whilo  the  Ihiril  is  inimonwly  dcvcl(^>ed;  Ihiu  forming  afl 
nmiion  l»n«  u-hich  ditfcw  from  tliat  of  the  ox  in  being  •" 
single  cylinder,  instead  of  two  cylinders  fused  togellitr. 
Tho  metntarsus  in  these  qiuidrtipeds  cxhibitw  pamlM 
ehnngcs.  Now  c«oh  of  tlicso  motoiiiorplioses  occum  vrbi-re 
the  different  bones  grouped  together  have  no  longer  out 
(lilfcrent  functions,  but  rctuin  only  a  eommon  function.  Hu 
feet  of  oxen  and  horses  are  used  aoMy  for  locomotion— «re 
not  put  li);o  those  of  UDgmcalate  mammals  to  purpu«« 
which  involve  some  relative  movements  of  the  motacarptUs 
Thus  there  directly  or  indirectly  results  a  tiinglc  man  of  boea 
where  the  incident  force  is  sickle.  And  for  llic  tiifemm 
that  these  facts  hiivo  a  causal  connexion,  irc  lind  coiifiniM> 
tion  throuj^Iioiit  llio  entire  class  of  birdn;  in  tho  vtogs 
and  legs  of  which,  like  Begregations  are  found  under  lib 
conditions.  While  this  shoot  is  passing  through  the 

press,  a  fitrt  lIluKtriitin;;  this  general  truth  in  a  yet  more 
remnrkablo  manner,  hiu  been  mentioned  to  mo  by  Prof. 
Iluxley ;  who  kindly  alloivs  uto  to  make  use  of  it  while  still 
unpublished  by  him.  'llie  Glyptotlon,  an  extinct  mainmil 
fuuiid  fossilized  in  South  America,  has  long  been  knuvm  as  a 
largo  uncouth  ercaiiirc  nllictl  to  tho  Armodtllo,  but  having  ■ 
massive  dermal  armour  conaUling  of  polygonal  plntos  closcl; 
iilte<l  together  so  as  to  miiko  a  vast  box,  inclosing  the  body 
in  such  way  as  eflectuully  to  provent  it  from  being  beat, 
hitcnilly  or  vertically,  in  tho  slightest  degree.  Thia  bonj 
box,  which  must  haw  weighed  seven!  liundnxl-weight,  wu 
supported  on  the  spinous  processes  of  the  Tcrtebnc,  and  on 
the  udjaceut  bones  of  the  iwlvic  and  thorocio  arches.     Acid 
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the  significant  Fact  nov  to  bo  notod,  U,  Uiat  Ii«ro,  wlicre  Uio 
trunk  vcrUibrto  were  logclliw  exposed  to  the  pressuru  of  this 
li<>uvy  dermal  armour,  at  tlie  mmc  titno  that,  by  ila  rigidity, 
Ihey  were  preserved  from  nil  rclotivo  movemcnta.  the  entire 
terica  of  tliem  wero  united  into  one  solid,  continuous  1x>ii& 

The  fonnatton  and  niaiiitenance  of  a  epecics,  con&idcroil 
K  an  asscmblsgo  of  similar  orgsnismH,  is  intcrpretablu  in 
an  aiialo^us  way.  We  liave' already  seen  that  iii  so  far  sh 
tlic  mcmben  of  u  speciee  are  subject  to  difTurcnt  sei»  of  inci- 
dent forces,  tboy  nro  dilTcrciitialcd,  or  divided  into  varlulico. 
And  here  it  remains  to  odd  tliat  in  so  fur  aa  they  are  subject 
to  like  sets  of  incident  forces,  thoy  are  scgrcfpited,  or  red  viced 
to,  and  kept  in,  the  state  of  a  nuiform  oggrcgulo.  For  by  lite 
]>roocH  of  "  nuturul  selection,"  there  is  a  eoiilinuu!  puriBca- 
tioii  of  e«ob  species  from  tfaoAO  iudividuiiht  which  dejmrt 
from  the  common  type  in  waj*8  that  un6t  them  for  the  con- 
ditions of  their  existence.  Consequently,  there  ts  acoiitinual 
leaving  behind  of  those  individual*  which  are  in  all  respects 
lit  for  the  conditions  of  their  eii»tence;  and  are  therefore 
very  nearly  alike.  The  circumstances  to  which  any  species 
is  exposed,  being,  as  we  before  saw,  an  inrolrcd  combination 
of  incident  forct^s;  and  the  membcni  of  the  species  having 
mixed  with  them  some  that  ditlcr  more  than  uaual  f^m  the 
average  structure  required  for  metaing  thow  forces;  it  re- 
sults that  th<-AQ  forces  nro  constantly  wpuratin^  titich  diver- 
gcut  indivIduuU  from  the  rent,  and  so  preserving  the  uni- 
formity of  tho  rest — 'keeping  up  its  integrity  as  a  epecica 
Just  as  tJio  chaugjiig  autumn  leaves  are  picked  out  by  ilii> 
wind  from  among  the  green  ones  around  theiu,  or  juM  as, 
to  use  Prof.  Huxley's  lumile,  tho  smaller  fragments  puw 
tikrough  tho  siovo  while  tlto  larger  arc  kcjit  buck ;  so,  the 
uniform  inoidcooe  of  external  forcijs  atTLttii  the  members  of  a 
group  of  organisms  similarly  in  proportion  as  they  are  similar, 
and  dilferently  in  proportion  us  thoy  are  di^crcnt ;  and  tliua  U 
ever  aegreguting  the  liko  by  purling  Ui«  unlike  fmiii  them. 
Whether  these  SETiwrated  members  arc  klllod  off,  as  moelV 
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bippcno,  or  wliethcr,  as  othervuc  linppena,  ihey  survive  i 
malliply  into  n  distinct  variety,  in  oonscqucnce  of  the 
iitaoss  to  cortAtn  partially  unlike  condition*,  mattcn  not  lo^ 
the  ttrguincnU  Tho  one  case  conforEus  to  tho  Uw,  tlint  the 
unlike  units  of  an  aggregate  orv  sorted  into  tlicir  kinds  and 
parted  vlion  unifuruily  uubjocb  to  IJio  itamc  iucidcnt  force*] 
sad  the  other  to  the  court-rse  law,  that  tho  Itko  uuits  of  an 
Aggregate  arc  ported  and  ecpifratcly  grouped  wltun  subject  toj 
different  incident  tones.  And  on  consutiiD**  Ur.  J>aririn'i 
romarka  on  divergence  of  churactor,  it  will  be  bcvii  that  tha_ 
•ogrogotions  thus  cnuscd  tt^nd  over  to  bccona*  tnoro  detiuil4^ 

§  167.  Mcutut  evolution  under  one  of  ita  toadiag  lupeeltt 
we  found  to  consist  in  tho  forniattoa  of  groups  of  like  oU 
ioct«  and  like  reliitions — a  diQVrentialion  of  the  Tariooa 
things  origlntdly  coufoundctl  together  in  one  awomblage, 
and  an  integration  of  each  separate  order  of  things  into  a 
separate  group  (§  IfiS).  Hero  it  ronutins  to  point  out  tlial 
while  uulikuness  in  the  incident  forces  is  the  cuase  of  audi . 
difTvrcntiutioivs  likcneu  in  tlie  incidcut  forcca  ia  the  cause  i 
such  integrutioJis.  For  uhiit  i:)  tho  prooen  through  whick^ 
classificationa  are  nliihlinhed  ?  At  first,  tn  ooniinoo  wilh 
iho  oninitialed,  the  botanist  recognixes  only  such  cohtcd- 
tionid  divisions  as  those  which  agricaltaro  has  established' 
di»lingii!»>hc«  a  few  Togetnbtos  and  cereals,  and  groups  the 
mt  together  into  the  one  miscellaneous  aggregiilo  of  wild 
phintK.  How  do  tliusc  wild  plants  become  groit]>cd  in  his  minj 
uito  nrdors,  genera,  and  apocicsP  Eoeh  phint  he  cxxuaian 
yields  him  a  certain  complex  iinprtsaion.  Kvcry  now  and 
tlion  he  picks  up  a  plant  like  one  U^f»re  seen ;  and  the  n>- 
cognitioa  of  it  is  iho  production  in  him  of  a  like  oonnedii 
group  of  sensaliona,  hy  a  like  connected  group  of  uttribntB 
Thot  is  to  say,  thei-e  is  produced  throughout  the  ncrvi-s  cud 
cerned,  a  ceinbioe<l  act  of  changes,  similar  lo  a  comliinod 
of  changes  before  product^.  CcBisidered  analytically,  eadt 
Btieh  combined  set  of  chiuigca  is  a  oombioed  set  of  moleoulaf 
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modiRcatioas  wrought  ta  the  afTccted  part  of  the  organiam. 
On  CTory  rc-pctiliun  of  the  iniproKsiioii,  n  like  comhinod  Bot  of 
raoloculxtr  modilicattons  U  Hujii^qioMil  on  Hh'.  |)rcviou.i  one*, 
and  miihm  thorn  |>Tcat«r :  thus  gt-'norutint^  an  iiitornal  idea 
corn-HiionJing  to  tlicsc  itimilar  PJttcniul  objt-cls.  Mcann-htio, 
ttiiothor  kind  of  plant  produoi-s  in  tlii«  brain  of  tlic  botiinlst 
Another  set  of  combined  changes  gr  molecular  motlitlcniioiis 
■— tt  Ect  which  doca  not  agree  urilh  and  deepen  the  ono  we 
have  been  conudering,  but  diKugiws  wiUi  it ;  and  by  repeti- 
tion of  soch  there  ia  generated  a  ditfvrcnt  idea  answering  to 
a  difTi^rcnt  Bpccica.  What  now  is  the  nature  of  this 

proGCna  expressed  in  general  terras?  On  the  ono  band  there 
aro  the  like  and  nnliko  things  from  which  eoveralljr  emanato 
the  groups  of  furoca  by  which  wo  pcruciro  ihom.  On  the 
other  hand,  there  are  the  organa  of  scn*o  and  pcn-ipioiit 
ooDtros,  through  which,  ia  the  course  of  obscrralion,  Uieae 
groapii  of  forces  pass.  In  pulsing  through  these  organa  of 
Mnae  and  [jcrciptont  centres,  the  like  grou|is  of  forces  are  m- 
gragatcd.  or  aeparated  IVoin  the  unlike  groupi  of  foroca ;  and 
«*ch  Buch  BCrics  of  groups  of  forces,  parted  in  this  way  Grom 
others,  answering  to  on  cxt«nuil  genus  or  epcciea,  constitutes 
a  state  of  eonsoiouBneai  which  we  call  our  idea  of  the  genua 
or  spocia.  Wo  before  saw  that  n»  well  as  a  separation  of 
mixed  matters  by  tho  samo  force,  tlierc  is  a  scpanilioii  of 
mixed  fon:ci  by  tho  0000  matter;  and  hero  we  may  further 
coo  that  tho  unlike  forces  to  separated,  work  unlike  Btntet- 
nral  changes  in  the  aggregate  that  eeparatea  them — struoU 
ural  chang>:«  each  of  which  thus  i-eprcsenfs,  and  is  equivalent 
to,  tho  integrated  scries  of  motions  lltut  has  produce<l  it. 

IDy  a  jiarallel  proocsa,  the  eonnexions  of  eo-existence  and 
jqiience  among  impressions,  become  sorted  into  kinds  and 
Jfroupcd  eimultancottsly  with  Uio  impressions  thi'msclves. 
WHien  two  phenomena  that  hare  been  espcricncod  in  a 
given  order,  are  repeated  in  the  aaino  order,  those  nen'oa 
which  before  were  HfrMexI  by  tho  transition  are  again  af- 
(ected ;   and  Buch   molecular  modification  03  ihoy  rccoin<d 
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Arom  I'tip  first  moUun  propsg»U-<il  througli  tlu'tn,  is  incnaaeA 
bjr  Uiix  KccoDil  motion  nluiig  the  Bame  route  l^h  auoh  no- 
lion  works  a  atrnctural  alteration,  wbich,  in  conformily  with 
tlio  general  law  set  forlb  in  Cbajilt-r  IX.,  involves  a  dtmian- 
tion  of  the  rouatance  to  all  such  tnotioas  that  aft<^rirunb 
occur.  'Die  ficgrcgu tion  of  thc«o  snoccstivn  motioan  (or  mor* 
Btiiotly,  the  ptTnuincntlr  ofrwtire  portions  of  them  cxpcndid 
in  OTCTcoming  rceistance)  thna  bccomos  the  cause  of,  and  Urn 
measure  of,  tho  mental  connexion  betvreen  the  imprcauoof 
wliicli  tko  plienonitaiu  ]>ro(luoo.  Monnwkili>,  phenomena  thot 
are  rccognljwNl  os  dilfercnt  from  these,  beiug  phraotnena  ihiti 
therefore  affect  dtSerent  nervoas  elements,  will  linvo  that 
connexions  aoTenlly  rapreaeQlucl  by  motions  along  olti<!i 
routes ;  and  along  ench  of  llieao  other  routes,  the  norrous  di«- 
chorales  will  screiuUy  tako  place  vith  a  rosdioaM  proportion- 
ate to  the  frctjucncy  with  which  cxperier»ce  rapeata  tho  ooo- 
nezion  of  phenomena.  The  classilioalion  of  relations  must 
henoe  go  on  pari  passu  with  the  olaasification  of  the  rtlalrd 
things.  In  common  with  the  mixed  aensatJons  rocatvi 
from  the  external  world,  tlio  mixod  Txiluliona  it  proMNil 
GftODOt  be  tmpreescd  on  the  organism  without  ntnro  or  leal 
wgr<^tian  of  them  rcaalting.  And  through  this  i?ontinu> 
ous  aorting  and  grouping  together  of  cluuigcs  or  motions, 
which  constitutes  nervoos  function,  there  is  ^radnallv 
wrotiglvt  IJmt  H)rting  and  grouping  together  of  maU^r, 
which  constitutes  uorrous  structure 
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i  126.  In  sociul  evolution,  the  coUecling  together  of  ih 
lilu)  and  the  sqiamtion  of  tho  unlike,  by  incident  forcm, 
ptimarily  difljilayed  in  the  snmo  tniinnor  m  wc  saw  it  to  la' 
among  groups  of  inferior  creatures.     Tiie  human  rncva  tvai 
to  differentiate  and  integrate,  os  do  raCM  of  other   livinff 
forms.  Of  tho  forcca  which  effect  ond  tnaiiiiain  lli« 

Sf^regatious  of  mankind,  muy  lirxt  bo  named  thu«e  externsl 
on<«  which  we  clues  us  phj'ricjil  conditions.  The  climate  ami 
food  thai  arc  uvourable  In  au  indigenous  people,  aro  mom  oi 
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.ess  dslriiiKnUtl  to  m  people  of  difTernnt  bodily  constitution, 
ooming  from  a  rvmote  part  of  ike  ICurtb.  la  tropiciil  re- 
gions tho  nortlicrn  riiccx  connot  pcmuuioiitly  exist :  if  not 
killed  off  in  the  first  generation,  thoj'  nro  so  in  tho  second ; 
and,  aa  in  iDdin,  can  tnaintain  their  footing  only  by  tlio 
artificial  process  of  coiitiuuoun  immigrotioQ  and  enu^nttion. 
Tliat  id  to  aay,  the  external  forces  acting  cqtinll}-  on  tlio  in- 
liabitanta  of  a  giTCD  locality,  tend  to  expel  all  who  oie  not 
of  a  certain  typo ;  and  bo  to  keep  up  the  integration  of  tbom 
who  are  of  that  tj-po,  Tliough  cImwIicto,  as  among  Euro- 
pean nations,  wo  see  ft  certain  amount  of  permanent  inter- 
mixture, othcmrise  brought  about,  wo  still  bco  tliat  this  takes 
place  between  raeca  of  not  very  different  tj-pcs,  that  are 
naturolizi'd   to  not  very  dtfrvrcnt  conditions.  The 

'Other  forces  conspiring  to  prothice  these  national  segrega- 
tions, are  those  mental  ones  which  show  themsclres  in  tho 
atiiuities  of  men  for  others  liko  themselTes.  Kmigrunts 
usually  i]o«ire  to  get  back  among  'their  own  people ;  and 
where  their  desiro  doc«  not  lake  e6ect,  it  is  only  because  tbo 
restraining  tics  arc  too  great.  Units  of  one  society  who 
are  obliged  to  reside  in  another,  very  generally  form 
colonies  in  the  midst  of  that  other — «nin]l  societies  of  (heir 
own.  Itacus  which  haro  been  artiticiuUy  severed,  show 
strong  tendencies  to  re-unite,  ^ow  though  these  HCgregn- 
tions  that  result  from  tho  mutual  affinities  of  kindred  men, 
do  not  seem  intcrpretablo  as  illiulrutious  of  tho  g<-neml 
principle  above  enunciated,  they  really  are  thus  interpret' 
ablo.  When  treating  of  iho  direction  of  motion  (J  80). 
it  was  shown  that  the  actions  performed  by  men  for  tho 
BiitisfactioB  of  their  wonts,  were  always  motions  obng  lines 
of  least  resistuncc.  Tho  feelings  vhamcterixing  a  member 
of  a  giv«a  race,  aro  feelings  n-hich  g«t  complete  satisfuclion 
only  among  other  members  of  that  nice  —  a  BatisJaetion 
[Kitily  derived  from  sympatliy  wiUi  tliOMt  Laving  liko  feel- 
ing*;, but  mainly  derived  from  tho  adapted  social  eonditiona 
which  grow  up  where  such  feelings  prevail.     ^Vbon,  there- 
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fore,  a  citizen  of  any  nation  i»,  as  we  see,  attracted  tovnmlt 
othon  of  liU  nation,  the  rationale  is,  that  certain  ngenoa 
which  we  call  desires,  move  him  in  the  direction  of  koA 
roaiataiice.  llonuin  motions,  like  all  olltcr  motions,  Uiof 
dotormiaod  by  the  dtstributioa  of  foroc^  it  fc^ows  that 
■ueh  scgr<^gatioin  of  rncos  us  arc  not  produced  by  tnoidttit 
ext«ruiil  IbrccA,  arc  produced  by  forcu*  which  the  nniU  of 
the  races  exercise  on  each  other. 

During  the  dovclopnMriit  of  each  society,  wc  aoo  amttogqui 
BOgregations  caiiwd  in  oniiloj^us  wuya.  A  (vw  of  ihcm  n- 
sidt  from  minor  nntural  affinities ;  hut  thoou  most  important 
ones  which  constttuto  political  and  indoKtrial  orgnniatioB, 
tTMult  fr»in  thi!  union  of  men  in  whom  similaritioa  haro  bsn 
produced  by  education — using  education  iu  its  videat  Mni^ 
0:1  comprolicnJiiig  all  processM  by  which  citizens  nre  nurald 
ed  to  special  functions.  Men  brought  up  to  bodily  labonT. 
are  men  who  have  hod  wrought  in  them  a  certain  likeness— « 
likeacss  which,  in  rospeot  of  their  powers  of  action,  obscttrw 
and  lubordinatca  their  Qntiir:d  ditTvienooa.  Those  trained  to 
brsin-work,  hare  acquired  a  certain  other  community  of 
uhiinicU'r  whidi  makoa  them,  as  sociul  utiits,  more  like  oacb 
olhiT  than  like  thoao  tnunud  to  manual  occuputiona.  And 
thvre  arise  class-eegregations  answering  to  tlieMt  8U|>er' 
iuduoed  likencascs.  Much  moro  doSnite  aqgregationi  tabi 
pliii^  among  the  much  moro  duliiiitcly  oMtmilatod  menben 
of  any  clan  who  aro  brought  up  to  the  same  collinf;,  £veB 
where  (he  neoessities  of  their  work  forbid  concentration  in  ttis 
localily,  as  among  artizans  happenii  willi  niiuions  and  briek* 
hiyttrs,  and  among  tnulors  happens  with  the  retail  di.stribut- 
ors,  and  among  professionals  happens  wilh  ttio  niMlinil 
niun  ;  llivra  uro  not  wyntin^  Operative  lluildcn  Unions,  an>l 
GroctTB  Societies,  and  Medical  Associationa,  to  ahow  thai 
tbcao  artiticiully-a»»iinihiicd  citizens  beoome  integrated  ai 
much  OS  Uio  conditions  permit.  And  wliere,  aa  among  tb> 
manufactuntig  clas8ca,  the  functions  dijwchai^gcd  do  nut  t»- 
qtnm  the  disjwntion  of  the  vitiaens  tJius  artificiully  assimi- 
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tatod,  there  is  a  pro^rassire  nggTegation  of  them  in  special 
lovalittee;  and  a  coosniuoLit  iiicroaso  in  the  definiteneas  of 
tho  indiutriol  dtvujtons.  If  noir  wc  scc-k  thccaiuc* 

of  those  wgrrgrkt ions,  oaiutilcred  as  results  of  force  and  mo* 
tion,  we  find  ounsolr«s  brought  to  tho  Hamo  general  principlo 
M  bofun).     1*liis   likencoH  gcnernted  in   any  eluss  or  »ub- 
clitM  by  training,  is  an  aptitude  nctjuired  by  its  inombera 
for  satisfying  their  wants    in    like   ways.      That    is,   the 
occupation  to  which  each  man  lias  boon  brought  np,  has  bo- 
ooino  to  him,  in  common  with  those  aimiUrly  brought  np,  b 
line  of  least  reaiatanee.     Ilonoe  under  that  pTeamro  wliich 
dctenninea   sU   men    to   activity,   theae   similarly-modified 
sooiiil  nuita  *ro  similarly  nSbctcd,  and  t4.>nd  to  tako  similar 
coones-     If  then  there  be  any  locality  which,  vithcr  by  its 
physical  peculiarities   or  by    peculiarities    wrought   on   !t 
during  Bocial  evolution,  is  rendered  a  ploco  where  a  certain 
kind  of  imluilriiil  action  meets  with  leu  resistance  tlian  else- 
where ;  it  follows  from  the  taw  of  direction  of  motion  that 
those  social  unite  who  have  been  moulded  to  this  kind  of 
industrial  action,  will  move  towards  this  place,  or  become 
integrated  tliere.     If,  for  instance,  the  proximity  of  coal  and 
iron  mines  to  a  nAvigable  ri\'er.  gives  to  Qlssgow  a  certain 
advantage  in  tho  building  of  iron  ships — if  the  total  labour 
roquiitid  to  produce  ths  sumo  ^xsm.-],  and  got  its  equivalent 
in  food  and  clothing,  is  less  Uturo  than  elsewhere  i  a  con- 
centration of  iron-»tiip  builders  is  prodacod  at  Glasgow; 
either  by  keeping  there  the  popuUtioa  bom  to  iron-ship 
building ;  or  by  immigration  of  those  elsewhere  engaged  in 
it ;   or  by  both — a  concentration  that  wotdd  be  still  mon 
marked  did  not  other  districts  offer  eounter-bolancing  facili- 
ties.    The  principle  equally  holds  where  the  oocnpation  is 
mercantile  instead  of  manufactoring.    Stock-brokers  cluster 
together  in  the  city,  because  tho  amount  of  effort  to  be 
Ri^vi^nilly  gone  through  by  Uicm  in  diitobarging  their  Ainc- 
tiontt,  and  obtaining  their  profits,  ii  leas  there  than  in  olJior 
localities.     A  place  of  exchango  having  once  been  e^tub- 
Ushcd,  becomes  a  plaoo  where  the  ixtsist4mci0  to  be  ovcronnie 
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bjr  each  U  less  tliau  eUewkDro ;  and  UiC  pnrsmt  of  Iho  coant 
of  least  roiiisiaaco  by  vach,  inrolvcs  Uioir  nggregiitioo  uottod 
tliis  plxtce. 

Of  course,  with  aaits  so  complicated  astlioso  n-bich  oonftf. 
tnto  a  Boctoty,  and  villi  forces  so  involrod  m  thoM  irliiiJi 
va<A-o  them,  the  resaltiiig  sclectiona  and  eoparationa 

'^lio  for  noro  cntonglod,  or  tar  less  doGniCc,  llian   those 
luivo  hitherto  oonsidorod.    But  thoagh  there  may  bo  pcnutcd 
out  mtiny  anomalies  which  at  first  eight  E4.'«m  incoiuisteiit 

'  with  tlio  »11cged  lavr,  a  oloeer  study  showjt  tlutt  tlicy  an  bat 
mibtW  illcutrationa  of  it.  For  men's  likenesses  being  oi 
variona  kinds,  lead  to  various  orders  of  sogrcgation.  iIictc 
ant  likuDOHscii  of  disposition,  UkcnCescs  of  taste,  likcncsaoi 
produood  by  intcllectunl  culture,  likcocaaoa  that  roKult 

,  class-training,  Ukenesacs  of  political  fooling ;  and  ib 

'bat  to  glanco  round  at  tha  costc-divisions,  tlio  ossooiati 
for  philuntbropic,  scientific,  and  artiiitic  purpoads,  tho  rcli> 
gioos  partica  and  social  cliques ;  to  sco  that  eomo  specirs  of 
likoaess  among  the  component  mombcn  of  each  bodr 
dotcrmiuoa  tlieir  union.  Koir  the  different  segrrgaUro  pro- 
ccsscs  by  trarersing  one  anotlicr,  and  oRcn  by  their  ittdincl 
aatagonism,  moro  or  loss  obscure  one  auother'a  effects;  ami 
prevent  any  one  different intcd  class  from  completely  int^ 
grating.  Hoaco  the  aiwmalies  referred  to.  liut  if  this 
cause  of  incompleteness  bo  duly  homo  in  mind,  soc^ial  scgru- 
gationswill  be  seen  to  conform  entirety  to  the  same  principio 
as  all  other  eogrogations.  Analysis  will  show  that  cithir  i '' 
external  incident  forces,  or  by  what  wo  may  in  n  tti  . - 
regard  as  mutual  polarity,  thcro  are  ever  being  produced  t& 
society  segregations  of  those  anits  which  Itavo  cither  a 
natntol  tilumcss  or  a  likcnc-sii  goncrutod  by  training. 

{  1C9.  Can  the  general  trntli  tJius  Tanoufdy  illuatrnt^d  bi 
deduced  from  the  peraistonce  of  force,  in  common  n-ith  foro* 
p»inpnnc«r  Probably  the  exposition  at  the  beginning  0/ 
the  chapter  will  liavo  led  most  rcadcni  to  conclude  that  it 
Can  Ik*  to  deduced. 
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riie  abstract  proi>oeitaons  iarotved  are  these : — First,  that 
lika  utiiU,  ftiibjcct  to  n  uiufunn  foroo  capable  of  producing 
motion  in  tiieni,  wilt  bo  moTod  to  like  degrees  in  the  ssmo 
diroction.  Stwond,  that  liko  units  if  cxpoacd  to  luiliko  forces 
capublo  of  producifig  motion  in  tlicin,  will  bo  difiV-n-iitly 
movod — moved  «tth«r  tit  dilTercnt  directions  or  to  different 
degrees  in  tlio  same  direction.  Tbiitl,  tlist  unliko  uiiiu  if 
acted  on  by  u  uniform  force  copablo  of  prmluctiig  lootiuii  in 
them,  will  be  liiffcrently  morcd — moved  cither  in  different 
directions  or  to  different  degrees  in  tJie  same  direction. 
Fourth,  that  the  iiiciilont  forcojt  Ihcmsdres  must  be  aOecteil 
in  analogous  wiiys :  liko  tvTcm  fidlitig  on  liko  uoits  must  be 
Bituilarly  moditied  by  tlie  conflict ;  unlike  forces  falling  on 
liku  uiiiti«  muHt  be  dissimilurly  modifioil ;  and  tike  forces  fall- 
ing on  unlike  uiiila  must  bo  dissimilarly  raudiflod.  Th^se 
propositions  admit  of  ixslittrtimi  to  a  xtill  mora  abstract  form. 
They  all  of  them  amount  to  t)iis :— that  in  the  actions  and 
rfactioiu  of  force  and  matter,  an  nnlikeness  in  cither  of 
the  fiietors  ncoossitates  an  uiilikeuKd  in  the  effects ;  and  tliat 
in  the  absence  of  unUkcncss  in  cither  of  tho  factors  the 
clfccts  mturt  bo  alike. 

N^licn  thus  geni>-riilii:ed,  tlio  immediate  dependence  of  these 
proposilioDi  ou  tho  persistence  of  force,  becomes  obvious. 
Any  two  forces  that  oro  not  alike,  arc  {otw»  which  differ 
cithnr  in  thi-ir  amounts  or  directions  or  liolh  ;  and  by  what 
matheiuattciiina  call  the  resolution  of  forc«3,  it  may  bo  proTc<l 
that  this  difieraoee  is  constituted  by  the  presence  iu  the  one 
of  w>me  force  not  present  in  tlie  other.  Similarly,  any  two 
units  or  portions  of  matter  which  are  unlike  in  sixe,  weight, 
fi^rm,  or  other  attribute,  can  bo  known  by  us  as  unlike  only 
l)irntigh  some  unlikoneas  in  the  forces  they  impress  on  our 
omciousness ;  and  hence  this  unlikeness  also,  is  constituted  by 
the  presence  in  tho  one  of  some  force  or  force*  not  present  in 
the  other.  Such  being  the  common  nalore  of  these  unlike- 
ncsMcs,  wliat  is  the  inevitable  corollary  ?  Any  nulikenoM  ill 
the  incident  forces,  where  the  things  acted  on  are  alike,  must 
l^-emto  a  diflorenco  botwoca  the  cfRwts ;   ^^inoe  otherwiaa. 
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(he  difRinottul  foroo  produces  no  effect,  and  force  ia  not  p^ 
sislont.  Anj*  unlikcncKi  in  tliu  tlitngii  BCt«d  on,  wh«n  tb 
incident  forcM  are  nliko,  must  ^nomte  a  difToronoo  bctmni 
Uie  «frc«U ;  BinoQ  otherwise,  tbe  diSercntial  for«o  wlieni 
Iticno  tilings  »re  raado  onlilco,  producot  oo  offoct,  and  fon-o 
not  ponistent.  While,  conreraely.  if  tlio  forces  acting 
tlio  thiiiga  acted  on,  ar«  alike,  the.effecU  muat  bu  aU 
eiucc  olhcnrise,  a  difibrcnlial  effect  can  bo  produced  wilhotd 
a  difforvntial  cause,  and  force  i.i  not  persistent. 

Thus  tliesQ  general  truths  being  neoeasar^  implioatioM  (/ 
tlio  pcraiirtoneo  of  force,  all  the  re-distributiona  nboro  tnoid 
out  us  eliaract4?Tixiiig:  Ev-olutiou  in  iu  vnriouii  phiisco,  are  ilo 
implicaltunit  of  llic  (tcrsUlcnoe  of  forc«.  Suul)  portion*  rf 
th«  permanently  effective  forces  acting  on  any  a^^grugalr, » 
prodticu  scnitiblu  motions  in  its  partA,  cannot  but  work  lb 
sogregationtt  which  wc  aoo  lake  place.  If  of  tho  mixod  laitt 
making  up  such  aggregate,  those  of  the  same  kind  have  lib 
motions  impressed  on  them  by  a  uniform  force,  wliilo  timtx' 
another  kind  arc  n)o\'cd  by  this  uniform  forco  in  ways 
or  lees  unlike  thu  waj's  in  which  those  of  tho  lintt  kind 
moved,  the  two  kinds  must  separato  and  iutcgrato.  If 
units  uro  oliko  and  tho  force*  unlike,  a  divinion  of  the 
enllj  affccbNi  units  is  equally  necessitated.  TUua  th«ro 
ovitably  ariaoa  tho  demurcatwl  grouping  which 
where  sec.  By  Tirtue  of  this  segregation  that  grows  ever 
decided  while  thcra  remains  any  possibility  of  LDorooabf 
tho  change  from  uniformity  to  multiformity  is  aooom' 
by  a  clionge  from  indistinctness  in  the  relatioiu  of  psiti 
dlstinctaess  in  tho  relations  of  parts.  As  wo  before  saw 
tho  tninnfunnation  of  tho  homogeneous  into  tho  hoi 
ous  is  inferable  from  that  ultimsto  truth  which  trai 
proof;  so  wc  hero  sec,  tliat  from  ibis  same  truth  is  ii 
the  traosftmnatioa  of  an  indefloite  homogeneitT  into  a 
oito  boterogoQoi^. 


CHAPTER  XSn. 
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It  170.  Akd  noir  lowsrds  what  do  these  cluuigM  imA? 
"Will  they  go  on  for  ever  f  or  wUI  there  bo  an  end  to  them  f 
Cau  things  incrixutc  in  hclcrogoneity  tlirough  all  future  time  ? 
or  must  there  bo  a  degroo  wliich  the  diflerenliution  on<l  iii- 
t(.-griitioii  of  SFnttcr  mid  Motion  cannot  pass  f  la  it  poasiblo 
for  thU  univiT«nl  iiii'tuinor^ihosiit  to  proec(!d  in  the  saniP  g«iio- 
ral  course  indefinitely?  or  doea  it  work  towards  some  ulli- 
miito  st«ti%  admitting  no  further  modification  of  like  kind  ? 
Tlic  lunt  of  th«w  nhenuilirc  coticluAioiiN  is  thai  to  which  wo 
are  inevitably  drivon.  Wliether  ne  watch  concrete  proccuwa, 
or  wh«tlicr  n-o  coiiKidtT  the  qucntioii  in  Iho  abirtruct,  wo  are 
■lilce  taught  that  K^'olutiun  iitu  an  impawnble  limit. 

Tho  rc-<liHtributiniis  of  matter  thut  (p>  on  areund  tis,  aro 
over  hfiag  brouglit  to  conclusions  by.the  dissipation  of  ihu 
motions  which  clllict  them.  Thu  rvlling  ntono  parta  with 
portions  of  its  uiomcntutn  to  tho  things  it  strikes,  and  tbally 
oomea  to  rest ;  tut  do  ulso,  in  [ike  manner,  the  vuriowt  things 

|i'it  has  struck.  Descending  from  the  clouds  s»d  trickling 
orcr  the  Karth's  surfiice  till  it  gathers  into  brooks  snd  rivers, 

I  water,  still  mnning  towards  a  lower  lure],  is  at  last  arrcnted 
by  the  rcsistAiuw  of  other  water  that  baa  reached  the  lowe«t 
level.  In  the  take  or  eea  thus  formed,  every  agitation  raised 
by  a  wind  or  tho  immersion  of  a  solid  body,  propagates  ilAeU 
ftround  in  wuves  tbat  diminish  as  they  widen,  and  graduoUf 
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becomo  lost  to  oWrvation  in  motions  oonunanicstBd  to  iht 

eitma^pltcro  and   the  ni.itUT  on  tint  sborc*.      Tbo  ttn|nb 
given  by  n  player  to  tho  harp-string,  istnuurormed  tfaroogb 
iu  vibrutionii  into  aerial  pulMs;  and  thc«c,  spreading  on  all 
at<Im,  and  weakening  oa  tlicy  spread,  soon  ocuae  to  be  p(^ 
cei>liblc ;  and  finally  die  away  in  generating  thermal  uwlBk- 
lions  that  nidiato  into  space.  Eqnally  iu  the  cinder  that  6Si 
out  of  iho  fire,  and  in  the  vast  roosaes  of  tnoltt-ii  lava  (jocui 
by  a  volcano,  wo  toe  that  tho  molocnlar  agitatioa  kaam  li 
lis  lui  hcut,  di«pcrw)i  ilM-IT  bv  rodiatton ;    bo   that  howmf 
great  ilM  amount,  tt  iuevilably  siulcs  at  lust  to  Uio  eamo  drgnt 
aa  that  existing  in  eurroiuiding  bodice.     And  if  tJie  actiw 
observed  be  cluetrical  or  cbeoiicnl,  vo  still  Grid  that  they  vat 
themselves  out  in  producing  sensible  or  insctutiblo  ntoveatslil 
tbnt  aro  dissipated  as  before  ;  until  qniosoonce  ia  0v«iitai% 
rcBcbod.  The  proximate   rationale   of   the  pi 

exhibited    under    these    seveml    fonns,    licti     in    tha 
dwelt  on  when  treating  of  tho  ilultiplication  of  KfTecto, 
motions  are  over  being  dccomposvd  into  divergent  mi 
and  these    into  re-divergent   ntotioD».    The    rolling 
Ki'n<Is  oiF  the  stones  it  hits  in  directions  diRering  mora  or 
fi-om  its  own  :  and  they  do  the  liko  with  the  thing* 
Move  water  or  nir,  and  the  moviincnt  is  quickly  resoli 
radiating  movements.     The  heat  prodncod  by  pressimdi 
given  direction,  dilTuses  itself  by  nnduIaUons  in  all 
and  HO  do   the   light  and  electricity   siniiliLrly 
That  is  to  say,  thesa  motieos  undergo  division  und  «uU", 
sion ;  and  by  continuance  of  this  process  without  limit, 
are,  though  never  lo»t,  gradually  reduced  to  inacuiibk 
tions. 

Jti  all  cutset  tlion,  there  is  a  progress  toward  aquiUI 
l*hat  universal  oo-existenca  of  antagonist  forooe  which,  M' 
before  «aw,  neocesitatos  the  onivorsidity  of  rhythm, 
wbieli,  as  we  before  saw,  n4'co8sitat<4  tho  docompositi*' 
erery  force  into  divergent  forces,  at  the  same  lime 
latoi  the  ullimato  estaUishnient  uf  a  Uilancc.     Every 
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being  motion  under  resistance,  is  continually  euflering  do* 
duclinno;  and  thow  tinc«a«iog  deductions  Gnatly  result  in  th« 
cesiatioa  of  the  molinn. 

Tho  gcticml  trulH  thu9  illostrated  under  its  simplest 
iis|>cc:t,  vn  must  now  took  at  under  those  more  complex 
wpccis  it  utmnlly  present*  tlirotigliout  Niitum.  In  nearly  all 
aaaee,  the  notion  of  an  aggrcgnio  ia  compound ;  and  the  eqni* 
librntion  of  enoJi  of  its  components,  being  carriod  on  inde- 
poiulonlly,  dn',«  not  aircct  tlio  rest.  The  ship's  bell  lliat  hus 
ceasc-d  to  vibrate,  sltU  cantiunca  thoae  vertical  and  blcrnl 
osciUatioaa  caiu«d  by  the  ocean-swell.  The  water  of  the 
smooth  ittrcam  on  who*«  surface  have  died  airay  tho  iindti- 
lulioiis  cauaod  by  the  rioting  lisfa,  mores  as  fa»t  as  before 
onward  to  the  sea.  The  arrested  bullet  travela  with 
undiminished  spwd  roimd  tho  Earth's  axis.  And  were  the 
ntatiou  of  the  Earth  dtTatraycd,  there  would  not  be  implied 
any  diminution  of  tho  Earth's  moreroent  with  rc^[>ccl  to  the 
Bun  and  other  estornnl  bodies.  So  that  in  every  case,  what 
ire  regard  as  c<j\ii1ibration  is  a  disappearanco  of  soino  one  or 
more  of  the  many  niovciucnts  wluch  a  body  poiwance,  while 
its  otlicr  movemenia  continue  as  before.  That  this 

process  may  be  duly  realized  and  the  stale  of  tilings  towards 
which  it  tends  fully  understood,  it  will  be  well  here  to  cite  a 
case  in  which  wo  may  watch  this  sneeesti^'e  equilibratinn  of 
combined  movements  more  eonipletely  than  wo  can  do  in 
tJiose  above  iustunoed.  Our  end  will  beat  bo  scrredr  not  by 
the  most  imimaing,  but  by  tho  most  familiar  example.  Iiet 
us  take  that  of  the  spinning  top.  AVLeii  tho  alriug  which 
has  ln%m  wrapped  round  a  top's  axis  is  violently  drawn  off, 
and  the  top  falls  on  to  the  tubli^^  it  uxtudly  happens  that  be- 
sides the  rapid  rotation,  two  other  movements  aro  given  to  it. 
^A  slight  horizontal  momentum,  unavoidably  iinprceacd  on  it 
then  leaving  tho  handle,  carries  it  awoy  bodily  from  tho 
ice  on  which  it  dn)pg ;  and  tn  consixjuenoe  of  its  axis  being 
more  or  lewi  inclined,  it  falU  into  a  certain  oscilla- 
tion, described  by  the  expressive  though  inelegant  word — 
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"  wabbling."  Thow  two  Bnbonlinnio  motion*.  Tarublo  ia 
their  pm]v)rlio;i.i  lo  rai^b  olber  and  to  tlic  cbiof  motion,  m 
ijonimonlv  soon  brought  lo  n  close  by  separnto  proomni  d 
equilibration.  Tho  inom«nttim  which  carries  tho  top  Inlilv 
alun);  the  tulilc,  resisted  eomowhnt  by  tho  air.  but  muliily  b; 
Uiu  irT«^u1ariticfl  of  the  surihco,  shortly  disuppears  ;  and  the 
lop  tbercttfter  rontiuiuM  to  spin  on  on«  spot.  Meanwhilv,  is 
eootoqueiiuo  of  (but  opjMMitDU  which  the  axiul  innntcotutn  of 
ft  rotating  body  makes  lo  any  change  in  the  piano  of  ntattea, 
{so  beautifully  exhibited  hy  tho  g\To«copo,)  the  "  wabhliag" 
diinini»hiHi ;  and  like  tho  other  is  quickly  ended.  Tbaa 
minor  motions  liaving  been  dissipated,  tho  rotatory  inatiaa, 
interfered  with  only  by  ulnwephcric  reslstanco  and  the  trifr 
tiou  cif  th«  pivol,  continues  some  time  with  such  anifonnity 
that  tho  top  appears  stationary:  there  bciD^thtutempdnihlT 
established  a  condition  which  the  French  tnathenuttiditu 
have  tonncd  rqniUbriiim  mof'Uf.  It  is  true  that  vheii  tbt 
axial  Telocity  sinks  below  a  certain  point,  now  motions  eon- 
monoe,  and  increase  till  the  top  falls;  but  those  are  nonlf 
incidental  to  a  coso  in  which  the  centre  of  gravity  is  oTwi! 
tho  point  of  Rtipport.  Were  the  lop,  liuving  on  uri*  *t 
Blenl,  to  be  suspended  from  a  surfuco  odoquattdy  magnetised 
alt  the  phenomena  described  would  be  displayed,  and ' 
moving  i.'(piilibi'ium  Itaving  boon  once  urrivod  ot,  wuuU  i 
tinue  until  tlio  lap  bccnme  molioolon,  without  any  fur 
change  of  position.  Now  the  facta  wlueb  it 

us  here  lo  obfterve,  are  those.   I^rat,  that  the  variouH 
which  an  aggregate  possesses  aro  separately  rquilibnilidj 
tlMJso  which  are  vinnlli.-«1,  or  which  nioet  vitb  tho 
rosistanoo,  or  both,  disu£>]x-aring  Gnt ;  and  loAnug  at 
that  which  is  greatest,  or  meets  nith  loast  rosiHtance,  nrl 
Kccond,  that  when  tho  ajf^^nto  has  a  movement  of  iu 
with  rutpect  lo  ciich  other,  which  encounters  but  littlo  cxtenill 
rosistanco,   there  is  apt  to  be  established   an    egailibrim 
motfilf.     Third,   thut   thi^  muring   equilibrium    oveiili 
lapses  into  complete  opiilibriiim. 
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PoUj  to  oomprtJieDd  the  proocu  of  cquilibratioti,  u  not 
«aay  {  since  we  have  simuttanoously  to  contemplate  rarioua 
phu«c8  of  it.  llio  bott  cour«e  will  bo  to  glanco  ecparntoly  at 
whnt  wo  may  conveniently  regard  as  it«  four  (USi-ront 
onlorA.  The  fii-st  order  includes  tho  comparatively 

nmplo  motions,  ax  ihata  of  projootilus,  wliiuli  nre  not  pro- 
longed oii(>U);h  to  cxliibit  their  rhythmioul  otiaractor ;  but 
wliich,  being  quickly  divided  and  subdivided  Uito  motions 
communicated  to  other  portions  of  mutter,  aro  praseatly  dU- 
sipated  in  tho  rhj-lhro  of  ethereal  undulations.  In 

tho  second  order,  eomprchcmltfig  tlio  Tiuioua  kinds  of  vi- 
bration or  oMcillalion  as  u-tuuUy  witncMod,  the  motiou  is  lutod 
up  ill  goncrating  a  tension  which,  having  become  0(]ual  to  it  or 
momentarily  equilibrated  with  it,  thereupon  produces  a  mo- 
lion  iu  Uie  oppuilo  direclion,  that  is  subsequently  equili- 
brated in  like  manner:  thus  causing  a  visible  rhyllim,  that 
is,  however,  soon  lost  in  invisible  rhj-thms,  Tho  Ihird 

order  of  cr^uilib ration,  not  liithcrto  noticed,  obtains  in  tboae 
aggregates  which  continually  receive  as  much  motion  aa  they 
expend.  Tho  steam  engine  (and  c^pcoinlly  that  kind  which 
foods  its  own  furnace  nndboilcr]  supplies  an  example.  Hem 
the  force  front  moment  to  moment  dissipated  in  overcoming 
tho  lesiatance  of  the  machinery  driven,  is  from  moment  to 
moment  ro-p1ac«d  from  tho  fuel;  and  tlio  balance  of  the 
two  is  nuiiutuincd  by  a  raising  or  Lowering  of  thcexp<:nditure 
according  to  tho  variation  of  tho  supply :  each  inoreaso  or 
di.'crooite  in  tho  quantity  of  steam,  resulting  in  a  rise  or  fall 
of  the  engine's  movement,  «uoh  aa  brings  it  to  a  balance  with 
the  increased  or  decreased  rosistaDoe.  This,  which  we  may 
fitly  call  the  ilfpfndent  moving  equilibrium,  should  be 
spo-'ially  noted;  eiuco  it  is  one  that  vo  shall  commoitly  meet 
with  throughout  various  phases  of  EvohitJon.  The 

oquilibrntion  to  he  di^tinguiiihcd  as  of  tho  fourth  order,  is  tho 
iinlfpenJ'-nt  or  [)crfect  moving  equilibrium.  This  we  seo 
tUuNlratod  in  the  rhythmical  motions  of  tho  Solar  System ; 
which,  being  reaistcd  only  by  a  medium  of  iuapprcciaU'? 
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density,  undergo  no  BcnsiblQ  diminution  in  such  periods 
tim«  as  wc  can  mcABurc. 

AU  thcso  kindfl  of  equilibration  mar,  however,  [mm 
highest  point  of  ticw,  be  rogardt}d  -m  dilToroiit  modes  of 
kiwi.  For  in  crc^ry  nuto  thv  balaiico  arrived  at  is  rel&ti 
and  not  abaolulu — ia  a  ocssatioa  of  t]io  motion  of  some  jw 
(icular  bodj  in  relation  to  a  certain  point  or  point*, 
vutriiig  ncitlior  the  diKip[iraraiiuo  of  the  relative  mottMi  l 
which  is  simply  tiansformed  into  otiicr  motions,  nor  a  dimi* 
nution  of  ihc  body's  motiona  with  nspoct  to  othur  poic 
Tbus  undonlauiling  cquilibmtion,  it  mauifo»tIy  includes 
equUiitritim  mobile,  which  at  first  siglil  eooms  of  nnnti 
nature.  For  any  syHtctn  of  bodioa  exhibiting,  like  thoee 
t]ie  Solar  System,  a  combination  of  balanced  rhyihnu,  has 
this  peculiarity ; — that  though  the  oonstituenis  of  \\w.  ej-stcm 
bitvu  ri'lativo  rao\'cmeRls,  the  system  as  a  whole  lias  na 
movement  The  centre  of  gravity  of  the  entire  group  i»- 
mninit  fixed.  A\1mlover  qitaiitity  of  motion  any  mci 
of  it  \\a:a  in  any  direction,  is  from  moment  to  tnotoi 
oounter 'balanced  by  an  equivalent  motion  tu  aomo  olW 
port  of  tho  group  in  an  oppoaite  direction ;  and  so  tlia 
Hgjjreguto  matter  of  the  group  is  in  a  state  of  rest.  \Th«aw 
it  follows  that  tlio  arrival  at  n  atAto  of  moving  oquilibri 
U  tho  disnppcnranco  of  some  movement  which  the 
l^'gate  had  in  relation  to  external  tlangis  and  a  coii< 
'rinuanee  of  those  movements  only  which  tho  difleront  pa: 
iif  tlie  aggregate  have  in  relation  to  each  oilier.  TTi' 
ginirridixing  tho  process,  it  bcoomos  clear  tliat  all  funua 
rqiiiltbratiun  are  intrinHically  the  same;  sinco  in  on 
aggregate,  it  is  tho  centre  of  grnrity  only  that  loses 
motion:  the  constituents  always  retaining  some  motion 
respect  to  c«ch  other — the  motion  of  raolccoles  if  none  o: 
Every  equilibrium  commonly  regarded  as  ahiioluto,  is  iu 
Mtiiio  a  moving  eqailibrinro  ;  because  along  with  a  moti 
leaa  state  of  the  whole  there  is  always  somo  roLttivo  mo' 
mvut  of  its  insensible  parts.    And,  conversely,  every  morii 
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ecfniliVhiin  majr  bo  in  ono  ecnso  regAnlcd  as  nl)Koliito;  bo* 
ctii::"  tliurtfUtivo  movements  of  iU  BOnsUiIe  pnrUarciiccom- 
panieJ  by  a  motionlesa  atato  of  tlio  whole. 

Somctiiing  has  utill  to  lie  iul<li!<l  bcforff  closing  thvm 
eouHnvhst  too  elaborate  prclirainQi-tcs.  'ITio  reader  rrniBt 
now  cspedally  note  two  leading  truths  brought  out  by  tho 
forcgoitit;  exposilioa:  tlio  one  concornm»  the  ultimate,  or 
rather  ihu  [k-ii ultimate,  sl^itft  of  niolion  which  the  proocwwa  do- 
scribcd  tvnd  to  bring  about;  tho  other  concerning  the  concom- 
itant distribution  of  mutter.  Tills  pouullimnte  state 
of  motion  is  the  moving  equilibriam ;  which,  as  we  hnvo  seen, 
tends  to  sriso  in  on  aggregate  having  compound  motiuns,  lu  a 
trni).'«ili»nnl  Mute  on  tho  way  towards  eompletc  equilibrium. 
Thnitighout  Kvulution  of  all  kinda,  there  is  a  oon1i:iu:tl  nj>- 
proximation  to,  and  more  or  lees  comfJeto  maintcnanco  of,  tlii« 
moving  equilibrium.  As  in  the  Solar  SyHtem  there  has  becu 
established  an  independent  moving  equilibrium — an  equili- 
brium such  thut  the  reUtivo  motions  of  tho  coustituont  parts 
nro  continually  so  oounter-btdaiiced  by  opposite  motions, 
that  the  mean  state  of  the  whole  aggregate  never  varies;  to 
is  it,  though  iti  a  less  distinct  manner,  with  nicli  fonn  <>f  de- 
pendent moving  equilibrium.  Tito  state  of  thingK  exhibited 
ill  llie  ey<^lvfl  of  teircHiiiul  uhango,  in  the  balanced  functions 
of  organic  bodies  that  Iiuve  reached  llieir  adult  forms,  an<l  in 
tho  acting  itiA  nvucliug  procoases  of  fuUy-dcvoloped  Hocio- 
tiL^,  is  Kiinilufly  ono  cliamctcmcd  by  euRipimsuUng  osoilla* 
tions.  The  involved  combination  of  rhythms  seen  in  each 
of  these  cases,  luis  nn  average  condition  which  remains  prao 
tic^ally  constant  during  the  deviations  evxir  taking  place  on 
opi>o«ite  Ndcs  of  it.  And  tho  tact  which  wo  have  bore  par- 
ticularly to  observe,  is,  that  as  a  corollary  from  tlie  general 
law  of  eqoilibradon  above  set  forth,  the  evolution  of  evory 
aggregate  must  go  ou  until  this  equilHrium  mobile  a  estab 
Uslicd;  since,  as  wo  have  seen,  an  cxcees  of  force  whieh 
tli«  nggrcgntc  poiBOMcs  in  any  direction,  munt  eventually 
l>e  expended  in  overcoming  resistaaocs  to  change  in  tliat 
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diroctiuD :  lonviii^  bcltitul  oiiljr  thoxo  movomonta  whfak 
ooinpensutc  each  otlivr,  antl  BO  form  a  moving  equtli- 
brium.  Respecting  Oie  stractural  state  siraullaiie- 

otuljr  rcaclinl,  it  must  obviounly  bo  one  prescntlug  an  u 
rangerocat.  oj'  lorou  that  oounterbalanoe  all  tlic  forot*  to 
which  the  it);grogato  is  subject.  So  long  as  there  remaiai 
ri-diiliuil  force  in  onj  direotiun — bo  it  excess  of  a  force  extr*' 
ciwxl  by  the  aggregate  on  its  enrinnunent,  or  of  a  foRt 
cxiTcbed  by  iu  environment  on  tlio  aggr^ate,  equUihrnua 
iloes  nob  exist ;  and  tliorofuro  the  re<diBtribution  of  iiiut«r 
must  «OQtinae.  ^lionoc  it  follotrs  tbiit  the  limit  of  bKnnf 
gcueily  towards  which  every  aj^regato  progresses,  is  tin 
fui'isnlion  of  as  many  Epociuliz^lions  and  coinbiiuitioas  d 
jKirls,  us  thvro  aro  specialized  and  combined  forces  to  bo  mcL 
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S  131.  Tkcne  successively  changed  forms  whiuh,  if  tlw 
•lebular  hypothesis  bo  grsuted,  must  baw  ariavu  ilunog! 
Jio  evolution  of  tho  Sfilar  t^ysteni,  wore  so  niuny  transilji 
Kinds  of  moving  eciuiiibrium ;  Mvemlly  giving  )ituco  to 
|)^.-rtnanent  kinds  on  the  way  towards  complete  oixuilibnuin. 
'lltua  the  assumption  of  an  oblate  spheroidal  figure  by  em- 
di'DsiDg  nt'bulous  matter,  was  the  Maomplion  of  a  tomjMntjr 
aiid  ])arlial  moving  equitihrium  among  the  component  jwli 
—a  moving  equilibrium  that  must  havo  slowly  grwt 
more  settled,  as  local  cuiiilictiug  movements  wcro  di*- 
sipatcd.  In  the  formation   and  dotaclinii.-nt  of  tt» 

DcbnlouA  rings,  which,  aocording  to  this  hypothesis,  Crotn  tmt 
to  time  took  place,  wo  bavo  instsACOS  of  progressive  vqi 
bration  ending  iu  iho  estaUishment  of  a  compU-to  uc 
eqiiilibriuto.  For  the  genesis  of  cocli  lucli  ruig,  impliM  s 
perfect  balancing  of  that  aggrcgutira  force  which 
whole  spheroid  exorcii«os  on  its  equatorial  portion,  by 
centrifugal  fon^o  which  the  equatorial  porliim  baa  acq 
durmg  previous  oonoeatmtion :  m>  long  as  thc4u  two  fi 
are  not  cqmi),  the  equatorial  portion  follows  tbe  contracU 
mass '  but  as  soon  as  the  second  force  has  inoroosed  up  to 
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(jqualily  willi  the  fiist,  tlio  equittorial  portion  can  follow  no 
further,  nnd  rvnuiiiiit  bvUiitd.  While,  liowcvcr,  tlio  rtteulting 
ring,  regarded  as  a  whole  conn«cI«d  by  forciw  with  extonial 
wholes^  has  reoclicd  a  stato  of  moving  equilibrium ;  ila  parts 
are  not  balanced  with  rcsprat  to  each  other.  As  m 
U-'foro  nw  (S  150)  the  proknhilitioa  ugatnst  the  mauitc- 
nanco  of  un  iiniiular  fonn  by  nebulous  matter,  are  immense : 
from  iho  inHla]>iliLy  of  ihe  homogeneous,  it  is  iiifcrniblo  tluit 
nebulous  luattor  so  diatribntod  must  break  up  into  portions ; 
nnd  cveutuiiUy  coiicciitrnto  into  it  eingUi  m(i«s.  That  is  to 
snyi  tJw  ring  niuat  progress  tovaixls  a  moring  equilibrium 
of  ft  mora  complete  kind,  <lnring  the  disstjHttion  of  that 
motion  vrhicb  maintained  its  particles  in  a  diffiisod  fonn : 
lenving  at  length  a  planetu-y  body,  Btt«nd«<l  perhaps  by  a 
group  of  minor  bodies,  sorcrally  harbg  rwiduary  reUtivo 
motions  that  aro  no  longer  rmtiitrd  by  sviisiblo  media ;  and 
there  is  thus  ix>ii«tituti>d  un  equilibrium  mobilo  that  is  all  but 
absolutely  pcrfoet.* 

Hypothesis  aside,  tho  principle  of  oquilibration  is  still 
perpetually  illustrated  in  those  minor  changes  of  state  irhich 
the  6oUr  System  \»  undergoing.  Vm'\\  pUtn^t,  satellite, 
■nd  C3mot>  exhibits  to  us  at  its  aphelion  a  momentary  equlli* 

*  Sir  Daiid  Brfrntor  l»»  rKonltjr  b«n  e!tin|r  with  RppraTiil,  a  «>IniUtiain 
bj  U.  Bnbinet,  to  (he  (tfTort  Ihat  on  Iho  hjpolhciii  of  nebuIkT  gtseiU,  tb« 
mtttw  or  Iha  Sun,  wlmii  it  SUcd  lbs  Etrtli'i  etXiX,  muit  hnn  likM  SIBl  jcut 
to  TOUU;  >nil  Uitl  thcrcfare  llm  hjpotbrna  CRnni)t  ho  truo.  Thu  fknlttioa  of 
M.  Ilalilnct  msf  (uit-off  with  that  of  U.  Canita,  vbo,  Motrvriwur,  ntdo  tbo 
tltno  of  tliu  [oialioE  aj^a  Tcrjr  neartjr  iritli  Ilio  Earlli'*  [Hiriod  of  nvoluUon 
roMid  tho  Sua ;  for  if  H.  Comlo'*  wkolMion  \a\a\^t\  %  frtiU« primtipH,  til*tof 
a.  DablnM  U  nanirtsllr  howd  om  turo  uiiimpti<in>,  hnih  of  which  ate  Kcglnitcnii, 
and  on*  «f  Ilicn  LutoUj  Incnmilitrnt  nilb  ths  dootriiu  to  ba  tcattiL  Ho  hai  iti* 
[  d«ntlj  proceeded  on  tU«  cnncnl  luptHHitinn  rn(««liaf  tba  Sua'i  intsmil  dcntltj, 
<rhi«li  (i  aot  pruml,  and  fcuRi  utiirh  tbeto  an  temoiu  for  duM&liag:  and 
he  hu  oTidmtlr  Ukca  for  ennlcd  that  oil  patti  of  tho  ntMoiu  iphooU,  i>bra  it 
Ollsd  tho  £«rth'*  «cbil.  Lid  Ihs  Hm«  uiguUr  nlMitjr;  iih«rM>  if  (ai  Uiraptiod 
is  the  nebulae  bjrpotliwi*,  ntionallj  iui<Jsnt«od]  thii  •phsroid  rMoIIcd  from  iha 
ConMalntion  of  fir  mora  vidth-dilTUiod  miittr,  tba  tn^ir  rnloQtjr  of  ju 
atutonal  portioB  voald  oMoiuljr  be  ioimesiclf  gtnUr  thu  that  of  i\»  OIBMl 
portion. 
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bdiitn  betwecR  that  force  wliich  urges  it  flirtbcr  away  frun 
Its  primary,  and  that  forco  whidt  retards  its  retreat ;  emct 
tlio  rdrcat  goc»  on  until  tlie  Uat  of  thtae  forces  exactly 
Gountcrpoiaos  the  firvt.  In  like  munncr  nt  porihelion  a  cod* 
yerso  equilibrium  U  nwmentarily  vstablishfld.  Tbo  varia- 
tion of  vacli  orbit  in  aixc,  iu  ccvoutricity,  and  in  tlio  pontica 
of  ita  pkac,  bos  Bimilarly  a  limit  at  vhicb  the  forces  pro* 
ducin^  chnngo  in  the  one  direction,  are  equalled  by  thoea 
antagonizing  it ;  and  an  opposite  limit  at  wltioli  an  opposito 
arrest  laketi  place.  Meanwhile,  each  of  these  ample  perturb- 
ations, us  woU  OS  oacb  of  the  comptcx  ooos  rosultjog^  fIroB 
llwir  combination,  exhibits,  l)eai<lcs  llio  temporary  equilibra- 
tion St  eaeb  of  its  oxtremM,  a  certain  general  equilibra- 
tion of  compensating  deviations  on  either  side  of  a  racan 
I  state.  Tlint  the  moving  equilibrium  thus  DonsUCQtcd, 

tends,  in  tlio  course  of  indefinite  tame,  to  lapse  into  a  complete 
equilibrium,  by  tbe  gradual  deereose  of  planetary  motioas 
and  eventual  intention  of  all  the  separate  mosses  com- 
jMssiog  ibe  Sular  System,  is  a  belief  suggested  by  certain 
observed  oometary  retardstiona,  and  entertained  by  some  uf 
liigb  authority.  The  received  opinion  that  the  appreciabia 
diminution  in  the  period  of  Eneke'e  comet,implies  a  loss  of  mo- 
mentum eauited  by  resistance  of  tlie  elliercul  medium,  commits 
astronomers  who  hold  it,  to  tlio  conclasion  that  this  same  re- 
sistance muDt  catLHo  u  IixM  uf  planetary  motiaii3 — a  loss  w! 
Infinitesimal  though  it  may  bo  in  such  periods  as  ve 
measure,  will,  if  iiideliniloly  continued,  bring  these  rnoti 
(o  a  dose.  Even  should  there  be,  as  Sir  John  Ucrscbcl  su' 
gostsi  a  rotation  of  tlio  ctliercol  medium  in  the  same  dircutioa 
with  the  planets,  this  arrest,  though  immensely  postponed, 
would  not  be  absolutely  prevented.  Sudi  an  evontualitj, 
however,  must  in  any  case  bo  eo  inconoeirably  romotv  ni 
to  hnvc  no  other  than  a  speculative  interest  for  as.  It  m 
refvm'd  to  here,  simply  as  illustrating  Uic  stilUcontinued 
tendency  towards  oomplete  equilibrium,  tbrougb   the   still* 
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cuntintK^  diMipution  o(  sciisiblo  motion,  or  traiuforniatioit  of 
it  into  inwcnnkU,'  motion. 

But  there  u  aiiollicr  spcoios  of  H|uilibriitifln  going  on  in 
the  Solar  System,  with  which  wo  are  raon>  nearly  concerned — 
the  cqttiltbrution  of  that  mokculur  moliDn  known  as  h<Mit. 
1^10  tjioit  aaaumptton  hitliorlo  current,  lliut  tho  Sun  cnn  con- 
tinue to  give  off  an  undimiDishecl  amount  of  light  and  hent 
through  uU  future  titnc,  is  font  Iniiiifj  nbiindonwl.     Involv- 
ing tm  it  dooR,  undrr  a  dlsgalsn,  the  conception  of  power  pro- 
duced out  of  notliing,  it  ia  of  the  aarae  order  as  tho  belief  that 
ini«lcii)da  pcrputuul-niotion  echomorft.    The  sprciuling  recog- 
nition of  tho  truth  that  force  in  |>cni»lcnt,  and  that  conw>> 
quontly  whatever  force  is  manifested  under  one  ahapc  must 
previously  liuvo  existed  under  another  shape,  is  carrj-ing  with 
it  a  rc-a>^iitiun  of  tho  truth  that  tho  forco  known  to  us  ir. 
sohir  radiations,  is  the  changed  form  of  sonu)  other  foroo  of 
which  the  Sun  Is  the  seat ;  and  that  by  the  gradual  diaupa-  ' 
lion  of  thcw  radiations  into  apace,  this  other  foroo  islxiing^ 
slowly  exhausted.  Tho  agf^gative  force  fay  which  the  Sun'a 
substance  is  drawn  to  his  centre  of  gravity,  ia  tlio  only  one 
which  established  physical  laws  warrant  us  in  suspecting  to  be 
jtho  oorr^'latc  ofihe  forces  thus  omunnting  from  him:  the  only 
'•ouroe  of  a  known  kind  that  can  be  assi^cd  for  the  insoniiiblc 
motioiu constituting  solnr  light  and  beat,  is  the  sensiblemotfMi 
which  disappears  during  tho  progrfssiuR  concontrution  of  tho 
Sun\auh6tancc.   Wo  before  saw  it  to  be  ii  corollary  from  the 
uebtdar  hypolhcsis,  that  there  is  such  a  progressing  concentra- 
tion of  the  Sun's  auUttancc.  And  here  rcmuins  to  be  added  the 
further  corollary,  that  just  as  in  the  case  of  the  smaller  room- 
bors  of  the  Scalar  Sj-stcin,  the  heat  generated  by  conocntration, 
long  ago  in  groat  part  radiaU'dinto  space,  lias  left  only  u  oontral 
rciiidu«  that  now  escapes  but  slowly;  no  in  tho  cu»e  of  that  iin* 
mensely  larger  mass  (brming  the  Sun,  the  immensely  greater 
quantity  of  heat  generatedand  attU  in  process  of  ni{>id  diffusioiii 
must,  aa  the  oonccntiation  upproacbca  its  limit,  diminish  ia 


amount,  «nd  orcntuolly  U-avo  only  an  inapprociablu  mi 
rnnrnant.  With  or  vithout  the  acoorapaauneot  of 

that  hypotbcsU  of  nebular  condensation,  nrhence,  m  we  Me, 
it  nutumlly  fi>Uowa,  the  doctrine  that  the  Sua  is  gTaduaUy 
losing  hU  heat,  has  now  giiined  considorable  currency ;  sod 
calcnlatioiiH  lukvo  hem  maHo,  both  rofpootiDg  tho  tunount  of 
heat  an<L  tight  already  radiated,  u  compared  with  the  umouot 
ttuit  remains,  and  n»poctin|r  tho  period  during  which  activ 
radiation  is  likoly  to  conlinuv.  Prof.  irdmhoKz  eeiimata, 
Uirtl  »incu  tho  lime  when,  accorditig  to  the  nebular  hypoihmi, 
the  matter  ooroposing  the  Solar  System  extended  to  (Jut  o^ 
of  Noptune,  there  has  hc«a  evoked  by  tlio  arrest  of  acnabb 
motion,  an  onxnitit  of  beat  4ir'l  tinira  ua  great  u  that  wbidi 
the  Suu  still  has  to  give  out.  lie  also  makes  on  approxlmili 
cctimate  of  tho  rate  at  which  this  remainin';  tIt^^  ^  bniBg 
diffuttod:  showing  that  a  diminution  of  tho  Sun's  diameter  le 
'  the  extent  of  -rn.ilmi  would  produce  heat,  at  the  proeeut  raU^ 
for  more  than  3000  yean  ;  or  in  other  wordx,  that  a  contrao- 
iioQ  of  7iF,inti.7nrT  ^^  ^>*  diameter,  eufBces  to  generate  iLa 
amount  of  light  and  heat  annually  omitted ;  and  that  thus,  it 
the  present  rale  of  expenditure,  the  Sun's  dioinctor  will  Si- 
miuiah  by  eomething  like  ^^r  in  the  lapse  of  the  nuxt  mllhos 
ymn.*  Of  course  thesa  conctosions  aro  not  to  bo  ooDsideTtil 
M  more  than  rmlv  npproximutiuns  to  the  truth.  Until  q' 
recently,  wo  have  been  totally  ignorant  of  tho  Sun's  c 
composition ;  and  even  now  hare  obtained  but  a  ta 
knovrhxlgo  of  it.  Wo  know  nothing  of  hia  internal  structun 
and  it  i»  quito  poosibUi  (probable,  I  bclie\-e,)  that 
asHomptions  respecting  central  density,  mode  in  the  f« 
estimates,  aro  u-ronf*.  But  no  uncertainly  in  tho 
which  these  calculationn  proceed,  and  no  consctiuont 
tho  inferred  rate  at  which  the  Sun  is  expending  bia 
of  force,  militates  against  the  general  prc^Msition   that 

*  Sn  pipCT  "Ontlia  Inta-arilon  of  ITi*Br«t  Potni,"  b;  IVot  lis 
baiulaliKl  bjr  Praf.  TjndaU,  lad  rabllatiod  ia  tha  UUttiplUiat  "rfstu  i 
■Mt  to  Vol.  XL  fgurlli  MtJM. 
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■vc  of  force  u  bcitiK  cxpcn<li-i] ;  nnd  muiit  tii  tune  be  ox> 
ted.  TLough  tlic  ivsiduti  of  uiidiftusod  motion  in  the  Sun, 
ma)'  bo  inuc)t  greater  than  ia  above  ooncludcd ;  though  tlio 
rnlc  of  rodiatton  cannot,  a»  assumed,  conliiiuo  at  a  unifonii 
rato,  but  must  ercntually  go  on  with  slovrl)'-dccreasing 
ni|Hilily ;  and  tlwugh  the  period  at  which  tho  Sun  will  ccaae 
to  afford  us  adequate  Ught  and  hcut,  ia  very  possibly  fur  more 
di«tunt  thun  aboro  impliod ;  yet  such  a  period  must  some 
Ittno  be  rfucbcd,  and  tliU  i»  all  which  it  here  ooncems  us 
to  obwrx'c. 

Thus  while  the  Solar  Systom,  if  evolved  from  diffused  mat- 
ter, has  illustrated  tho  law  of  cquilihrutioii  in  Uio  cstublishmcut 
of  a  comptcto  moving  Mjuilibrium ;  and  while,  an  at  praacnt  oon- 
stituled,  it  illufttraUis  the  law  of  equilibration  in  the  balancing 
of  all  its  movements ;  it  also  illustrates  tliis  law  in  tho  pro- 
cesses which  iLttrononicra  and  physicitita  infer  are  ntiU  going 
on.  Tliat  motion  of  masses  produced  during  Evolution,  is 
being  slowly  n'-ditTunod  in  molecular  molioa  of  tho  ethereal 
medium  ;  both  through  tho  progressive  integration  of  each 
tatM,  and  tlio  rcsiittauceto  its  motion  tbioagb  space.  Infinitely 
r«tnot«  aa  may  bo  the  state  when  all  the  motions  of  mase«  shall 
be  transformed  into  molcculiir  motion,  and  all  the  molecular 
motion  equilibrated  ;  ^-ot  such  a  stut«  of  complete  inte^gration 
and  conii^cte  equilibration,  is  that  towanl«  which  ibo  eluingce 
BOW  going  on  throughout  the  Solar  System  inevitably  tend. 


$  172.  A  spboricitl  figure  is  tho  one  which  ton  alone  cqui- 
Khmtti  tlie  forcm  of  mutually- gravitating  atoms.  If  the  ag. 
g^Pgote  of  such  atoms  has  a  rotatory  motion,  the  form  of 
equilibrium  becomes  a  ephuroid  of  gmiter  or  Ictts  oblatencas, 
according  to  the  rate  of  rotation  ;  and  it  has  been  aaccrtaiiiod 
that  the  Karth  ia  an  ohhtte  spheroid,  diverging  just  as  much 
from  Bphericity  as  is  requisite  to  counterbalance  the  centrifugal 
force  consequent  on  its  velocity  round  iu  asis.  That  ia  to 
suy,  during  the  evolution  of  the  Kurtli,  there  has  been  rautbvd 
a  complete  equilibiiura  of  those  foroos  vbiob  affect  its  general 
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onttiuo. 
Fvhich  t 
motion 
direct  evidcnwt. 


Tho   only  other    procces    of   equililrattou  | 

II*  n  vfhola  can  cxIiiUl,  w  tho  Io«  of  its  u 

that  any  such  loss  i*  p>ing  on,  wo  luivc  uo 

It  has  been  conlendcd,  however,  by  Prot 


IlGlinliollJt,  tliitt  inupprcoiiiblo  ns  may  be  its  clTcct  wilhin.i 
ktinwn  [M>rii>Ja  of  limp,  ibo  friction  of  tlio  tidal  wave  must 
be  slowly  ditnini»tiing  the  Eiirth's  rotutory  motion,  and  most 
cvciituiiUy  destroy  it.     Now  though  it  M>cin8  aa   orer^gbb 
to  aay  that  the  Kartb'ti  rotntion  can  tbun  be  destroyed,  aim 
the  extreme  cfTict,  to  be  rcncbed  only  in  infinite  tiino  by  inch 
a  procees,  would  bo  an  extension  of  tho  Earth's  day  to  tho 
length  of  a  lunattnii  i  yet  it  oreinn  clenr  that  this  friction! 
of  tho  tidiil  v,-avc  U  u  nral  cuum  of  dccrea^ug  rolntioa.  Slo» 
as  ilfl  action  is,  wo  must  rccogniao  it  as  excinpiif^-ing.  under 
another  form,  the  tiiiivcr<al  pr(»gnt>fl  lowurdH  tHiutb'brium.      fl 
It  IB  noL-dlcM  to  point  out,  in  ilelail.  how  lho»o  movcmcnli " 
which  tho  Sin's  rayn  generate  in  the  air  and  wutc-r  on  the 
I-^rth'a  surface,  and  thraugh  them  in  tho  Earth's  Krdid  nnti*  J 
stance,*  one  and  nil  toich  tho  snmo  gcucial  truth.    EvidoutJr^ 
tho  winds  and  vravcNiind  »troain9,a*  well  as  tlie  denudations  ard 
depositions  lliey  dToct,  perpetually  illustnite  on  a  ^raod 
and  in  efi'Ilc^<i  modoia,  that  gradual  dissipation   of 
described  in  tho  first  section ;  and  tho  consoqticnt  tcndoa 
towards  a  balanced  distribution  of  forces.     Kuoh  of  tltoM 
Ktnsihlc  motions,  produced  directly  or  indircetly  by  iDtrgn- 
tion  of  those  inscnsililo  motions  communicated  from  the  San, 
bocomcA,   BS   *c  have  seen,   divided   and  subdivided   into 
motions  less  and  lc«  Mnwblc ;  until  it  h  finally   raluood  ti> 
insensible  moliona,  and  radiated  from  tho  Earth  iu  tho  sha(M 
of  Oiermal  undulations.  In  Ihoir  totality,  thcso  coca- 

•  Tntil  I  tnwatlj  «anfutt«d  lu»  "Outtinrv  ot  XtUonamj"  oa  aaothtr  ^m- 
tion.  I  nai  not  iirin  Ibsl  la  hr  lack  ni  ISAS.  Kir  Juhii  IfDraclMt  linl  onwit 
(Inl  ihe  ijopicino  tbiit  "  thf  tiin't  ni<r4  an  tho  nllimiitc  •oarts  of  slincul  ttnj 
mntum  wliiih  tako  plum  en  tho  mctM*  ct  the  taiUi."  Ha  tipnailjr  iocl^a 
kll  goalogic,  mcuoralngiiv  and  fiUl  Oftiowi  a*  alw  iboM  which  »«  pmiuot  [q 
tba  tombiuiioD  uf  eosl.  Th«  lau  Otors*  SiephmuoD  ifpean  t»  hmfo  bca 
WMigt)  uadlicd  wltl  ihli  liul  Llca 
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[dex  movements  of  aeruil,  Uqiiidt  and  itolid  nuilt«r  oa  Hm 
Earth's  criut,  conHtitutc  a  dc{>eDclciit  moving  oquilibniini.  As 
wo  before  aaw,  thcro  is  trawablu  throughout  them  an  in- 
volvcd  comhinntion  of  rli\tlim$.  'Hiq  uncciuing  cinculu- 
(ion  of  water  from  tito  ocvan  to  tlio  land,  and  from  Uie  land 
bock  to  tlio  onmn,  in  a  typo  of  these  various  compontiHting 
uctioos ;  which,  in  the  midst  of  all  the  irregularities  produced 
hy  tlittir  mutual  inter fcriMicc«,  maintain  nn  areragc.  And  in 
tlii-s,  an  in  oth«r  equilibration*  of  the  third  order,  wo  »co  tlukt 
the  ^Ktwcr  from  moment  to  moment  in  course  of  didsipatiun, 
is  from  moment  to  momDnt  renewed  from  without :  the  rises 
and  falls  m  the  supply,  being  balanced  by  rises  and  falls  in  the 
cxjK-nditurc  j  ns  witncsa  the  eorrwpondenee  between  the  nuig- 
netic  TttriatioDS  and  tho  ojclo  of  the  solar  spots.  Itut 

tho  fact  it  chiefly  conooms  us  to  observe,  is,  that  thi»  process 
muat  go  on  bringing  things  erer  nearer  to  complete  rert. 
These  mechanical  movements,  mctoorologio  and  geologio, 
which  arc  continually  Ix-ing  equilibrated,  both  temponirilr 
by  counter- movements  and  permanently  by  the  dissipation  of 
such  movements  and  counter-movcracnls,  will  slowly  diminish 
US  the  quantity  of  furco  received  from  the  Sun  diminiiihct. 
As  tho  insonaiblo  motions  projiagated  to  ua  from  the  centre 
'  of  our  system  become  feebler,  the  sensible  motions  hero  pro- 
duced by  tliem  must  decrease ;  and  at  that  remote  period 
whon  tho  tolar  boat  has  ccaood  to  bo  oppreciable,  there  will 
DO  longer  bo  any  appreciable  ro-di$tnbutions  of  matter  on  the 
Burfaco  of  our  pluiut. 

Thus  from  the  highest  point  of  view,  all  terrestrial  changes 
ore  incidents  in  the  courro  of  eomuieiil  <i|tii!ibnitton.  It  was 
before  pointed  out>  (S  69)  that  of  the  incessant  altemlioii« 
which  the  Earth's  cnist  and  atmosphere  nndergo,  tboee  which 
are  not  due  to  the  still-progreming  motion  of  the  Karth's  sub- 
atonoo  towaplii  il»  centre  of  gravity,  arc  due  to  tho  still-pro- 
grening  motion  of  the  Sun's  sub^tunco  towards  its  centre  of 
gra^'ity.  Here  it  is  to  be  remarked,  thut  this  continuance  o£ 
intogratioa  in  the  Earth  and  in  tlic  iSun,  is  a  ooutiauunoo  oi 
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tlutt  trnnAformation  of  scnsiUo  motion  into  lotieiiublf!  inotioo 
which  wo  KaTc  neea  cuds  in  «qiiilibntion  ;  and  tliat  Ute  ar* 
rivul  in  cni-h  aao  at  tliv  cxtrcmo  of  intogrution,  is  Uic  orri^-sl 
ut  n  «(Atc  in  which  no  moro  Miuibto  motioD  romains  to  ht 
tnuiflforiuod  into  insensible  motion — a  stato  in  which  tbe 
forcoe  proJttcing  intogiution  and  the  forces  opposing  intcgn-^ 
tion,  liiivo  b<xuni«  (mjiliL 

S  173.  Every  lining  body  oxhibitA,  in  a  foar<fotd  form, 
ihc  provoNi  wo  are  tracing  out — oxhilutA  it  from  moment  to 
DOiDcnt  ill  tlio  babincing  of  mochaaical  forces ;  from  hour  to 
0ur  ill  tho  balancing  of  functions;  from  year  to  yokr  in  iha 
chiiiigrs  of  slutc  that  componsato  chsngoa  of  condition  ;  and 
finally  hi  the  oomploto  arrest  of  rital  moTementa  at  dntb. 
JaiI  UK  consider  the  fiict«  under  thoM  heads. 

The  aeuaiblo  motion  constituting  each  visible  nctioa  of  an 

organism,  is  soon  brought  to  a  close  by  eomo  advcrM  foroo 

within  or  without  the  orgnnum.  Wbftn  the  am  is  ruiscd,  iba 

motion  given  to  it  i«autagomiK)d  partly  by  gravity' and  partly 

by  the  internal  rcsistanctt  conseqoeat  on  structure ;  nud  its 

motion,  tlioa  sufForing  continual  dednoUon,  ends  when  tho  arm 

has  rouchcd  o  position  at  whicli  tho  forcca  are  equilibrated.  The 

limits  of  ooch  aynt^lo  nnd  dia&lolo  of  the  heart,  aovcrally  show 

us  u  monicDtnry  cquililirium  holwoeu  miisculur  Htmins  that  piu- 

dnoo  opposite  movonionis ;  and  covb  g\u\\  of  blood  roquires 

Lto   bo  immnlijitoly  fullawotl  by  another,  bvcsuso  tlie  rapid 

Ldisripation  of  il;(  moinoiilum   would  ollicrwiso  soon  bring 

tlw  moss  of  circuluting  fluid  to  a  stand.    As  much  in  tb» 

factions  and  re-antions  };r*)><>g  on  iimong  the  int^ninl  or*^i>, 

<  in  tho  mt^cliuiiic^d  lulancing  of  tlie  whole  body,  there  is  at 

every  instant  a  progressive  equilibration  of  tho  motions  at 

Lai'ery  instant  [inKluocd.  Viewed  in  (hoir  aggregate, 

rand  as   forming  a  sorio?,  tlio  organic  ftmctiona  oonstitute 

a  dependent  moTing  equilibrium — a  moring  equilibrium, 

of  which  the  luotlvo  power  is  OTcr  being  diasipatod  through 

the  sjioL-tuI    eijtiilibrutious   just    cxoinpliRed,  and    is 
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beong  ren«wMl  by  Uio  fiikiiig  in  ur  sdiUtiouat  motive  pomr. 
Food  is  a  store  of  force  which  coiiliiiuulty  adds  to  the  mumoa- 
turn  of  the  vital  acltuns,  lis  much  Jis  is  coiitinnaU;^  deducted 
from  tlicm  b;  tho  forces  ovcrcomo.  All  the  functiooal  moTO- 
mciits  Ibus  miuatuiiM.-d,  arc,  ns  wc  huro  sceii,  rhytlimicAl  ($  85) ; 
by  tht'tr  uitioD  compound  rliythmit  of  vurious  lengths  and 
com  [lit  Lilies  aro  produced  ;  and  ia  these  simple  and  com- 
pound rhythms,  tho  process  of  oquilibratinn,  bcsicks  being 
cxcmpliGod  at  each  extreme  of  every  rhythm,  Is  soon  ia  the 
habiluul  pri»orvati»it  of  a  constimt  mean,  uud  ia  the  rc-cstab> 
lishmont  of  that  m«tn  whea  accidental  causes  have  produced 
divcrgCQoo  from  lU  "WTicn,  for  instance,  thcro  is  a  great  M- 
pcodituro  of  motion  through  muscular  oiaivity,  Uierv  arises  a 
ro-actiTo  demand  on  Uiosoctorcs  of  latent  motion  which  are  laid 
up  in  tho  form  of  cooauinablo  matter  throughout  tho  tissues : 
increased  mtpiration  and  increased  rapidity  of  circulation, 
are  instrumental  to  an  extra  goncoia  of  force,  that  couat«r- 
bahuwcs  the  extra  dissipation  of  force.  This  unusual  trans* 
formation  of  molecular  motion  into  sensible  motion, is  presently 
followed  by  an  unusual  abworption  of  food — the  source  of  moIo> 
cular  motion  ;  and  in  projwrtion  as  there  has  been  a  prolonged 
draft  ujKiii  tlic  R[)aro  capital  of  tho  system,  is  there  a  tcndonfcy 
toaprolongcdrest.duringwhich  tliattpntcrapilulis  rcpbioed. 
If  the  deviation  ttoia  the  ordinary  oourso  of  tho  functions  has 
boon  so  great  as  to  derange  them,  as  when  violent  exertion 
produces  loss  of  appetite  and  Iohm  of  slocp,  on  oquilibnitiun  is 
still  eventually  efleetod.  Providing  the  disturbance  is  not 
such  as  to  OTcrttirn  tho  lulanco  of  tlio  functions,  and  dostroy 
life  (in  which  ooao  a  complete  cciuilibration  ia  suddenly  effected), 
tbo  ortliii:iry  balance  ia  by  and  by  re-cstabUshcd ;  tlie  return* 
iiig  uppi.!lilo  u  keen  in  proporUoa  as  the  wutc  !i«s  boon  large ; 
'while  sleep,  sound  and  prolonged,  inokes  up  for  previous  wake- 
fulness. Not  even  in  those  extreine  cases  whero  somo  cxcots 
has  wrought  a  derangement  lliat  ia  never  wh<Jly  reoiiflod,  ia 
tlioro  un  cxccptioa  to  the  general  law ;  for  in  such  cases  tlM 
cycle  of  lliu  functions  is.  after  a  time,  equilibrated  about  a  new 
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]>hj'&ictatis  rjill  tlio  ris 
form  of  oquUibmlion  di| 
snry  Mquenoc  of  tknt 
clituigc  of  hnbit  or  cuvij 
Bubj«ct  to  some  aov  iuf 
influouco,  tbcro  arisfs,  u| 
organto  rhythiiu,  a  bubr 
condition  produced  by  tkil 
divcrgoncfs  of  tbo  org 
porary  divcrgrncw  of  ■  ; 
bratton  of  tlivirpcrnumetil 
iiig  divergoucca  that  are  « 
of  tnotioa  to  be  habitual 
grMt«r  tbaa  before,  iu  nv 
If  the  expenditure  of  ili 
greater  nilio  than  expend! 
of  th«  aytU-m  ;  tho  cxcom 
mii^lo  growa.  And  the  i 
lishmoiit  of  m  batanoo  bet 
repair — tho  diiily  expend 
lutoiit  foreo  d^iil 
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withont  TurUirr  cltango  ;  ire  tiara  no  nltpruatiro  btit  to  ny, 
tlmt  t)ie  new  forces  brought  to  beur  on  the  system,  have 
bocit  compon&ttoil  by  the  oppostiif*  forcus  they  htve  eroked. 
And  ihtii  id  Uiv  iiilcrpn-tnUon  of  iha  procoM  which  ne  call 
•i(/ai)iaU'oH.  Filially,   each  orguiiUni   illuxfntti--*  tho 

Uw  in  tho  ensembie  at  its  life.  At  the  outset  A  daily  abioriM 
timlorthe  form  of  food,  nn  nmuunt  of  force  ^rcuUr  thim  it 
duily  expends;  and  the  surplus  ia  daily  equilibrated  by 
growth.  As  maturity  ia  approached,  tliis  surplus  dinumshea  ; 
and  in  tho  perfect  orgnntsm,  tha  day's  absorption  of  potential 
motion  balanfH'a  tho  duy'»  expenditure  of  actual  motion.  That 
Is  tx>  say,  durin}^  adult  life,  there  is  coatinuouHly  esliibitcd  aa 
equilibration  of  tho  third  onlor.  Eventaally,  the  daily  loss, 
beginning  to  out- balance  the  daily  gain,  tlicro  results  u  dimin- 
idiing  amount  of  functional  action;  the  oi^nlc  rhythms 
extend  less  and  less  widely  on  each  side  of  the  medium 
state;  and  there  finnlly  nsiults  that  complete  o(|uilibnitioa 
which  we  call  deutli. 

'X'ho  ultinuite  stnictur^l  etatc  accompanj'itig  that  ultimate 
functional  state  tou-ardt  which  an  orgaiii.tiu  tcnd»,  both  iudiri- 
dually  and  ba  a  spL-ctcs,  may  bo  doduocd  from  one  of  the  pro* 
poaitiotis  set  down  in  the  opening  section  of  this  chapter. 
Wo  uw  that  the  limit  of  heterogeneity  is  arrived  at  wlioii- 
CTcr  tho  equilibration  at  any  aggregato  hcconios  completo^ 
that  tho  rc-diiitribution  of  matter  can  continue  so  long  enlvM 
there  conliuuee  any  motion  unbalanced.  Whenoowefoundit 
to  follow  that  the  final  structural  arrangements,  must  bo  such 
u  will  meet  all  the  forces  iteting  on  the  uggrogalo,  by  equiva- 
lent antagonist  forces.  What  is  tho  implicatiim  in  tho  ease 
of  organic  aggregates ;  tho  equilibrium  of  which  is  a  moving 
(ino  f  "We  have  «o<rn  that  the  mainlflnonco  of  such  a  moring 
rquilihrium,  rctjuires  the  habitual  geneais  of  internal  forces 
corresponding  in  number,  directions,  and  amounts  to  the  ex- 
ternal incident  forces — aa  many  inner  function*.  »in»Io  or 
cc^mhined,  as  th<-ro  are  singlo  or  combined  outer  ucliuu.i  to  ho 
oint.     Dut  functions  are  the  corrclatires  of  orgnns ;  amounle 


iDoro  iicarty  than  anj 
Groups  of  orj^nisil 
wards  a  baluuco  vcrv 
plnnt  uid  tiiimiil 
rhythmical  Taiiation 
fowl  anil  absence  of  v\ 
then  by  a  L-onwtjucnt . 
mios  being  depressed 
to  observe  that  ihore  is] 
twGcn  tbo  siun  of  those' 
«u«h  nco,  aad  the  sum 
craoM.    Either  limit  of 
set  of  forces,  before  ia  e 
by  it.    AikI  smid  thes 
flict,  liea  tliul  avcraga 
oxpanstTo    tuodoocy  is 
TopreaRivc  tcndoooic*. 
balnaeing  of  Uio  preM 
we  see  going  on  in  everj 
incroue  of  number  ca 
mortality  stc 
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lu  bodily  life.    We  maj'  detl  wilh  them  in  Uw 
onler. 

pulse  of  nervous  force  from  moment  lo  roomcut  gcncr- 
nt'td,  (iktid  it  was  ahowa  iii  §86  that  nervous  curronts  am  not 
Cbutiauous  but  rliythmicol)  u  mot  \>y  counteracting  forces;  in 
overcoming  whicli  it  u  di«per8ccl  and  oquilibratccl.  'SVlicii 
tmciiig  out  tlie  corrolatton  and  cqaivalenco  of  forced,  we  saw 
tliat  each  senBation  aad  emotion,  or  rather  eucb  part  of  it  u» 
remains  afler  tho  excitation  of  associutod  ulcos  and  feeling*, 
in  expended  in  working  bodily  changc»-~contrDCtiotLi  of  tho 
ill  vol  lint  !iry  muscles,  the  voluntary  muscles,  or  both ;  us  abo 
in  »  certain  stimulation  of  socroting  organs.  That  tho  more- 
mentd  thus  initiated  aro  ever  1>cing  brought  to  a  cIuM!  by  tho 
ojipodiog  forces  they  evoke,  was  pointed  out  above;  and  he;  e  it 
is  to  bo  obtcrvcd  that  tho  liko  holds  with  tho  nervous  changes 
ihuH  iiiitiulcil.  Various  facts  provo  that  tho  arousing  of  u 
thought  or  foeling,  always  inrolrcft  tho  OTorcotoing  of  a  ocr< 
tain  reeistanco:  instance  tho  fact  that  where  the  aswiciation 
of  mental  statoit  hoA  nob  boea  frequent,  a  acoAiblo  effort  is 
needed  to  call  up  the  one  after  the  other ;  instance  the  fuct 
that  during  nervous  prostration  there  is  a  oompurativo  in- 
alHlily  to  think — ihcidcas  will  not  follow  ono  another  with  the 
habitual  rapidity ;  instance  the  oonTerse  fact  that  at  times  of 
unusual  energy,  natural  or  artificial,  tho  friction  of  tliougLt 
booouM  ndKtivcly  amH\,  and  more  numerous,  more  remote, 
oi:  more  dilEcult  cOmiections  of  ideas  are  formed.  That  is  (o 
Bay,  tho  varo  of  Dcrvous  energy  each  instant  generated,  pro- 
pugatvM  ilitf.'ir  throughout  body  and  bmtn,  along  those  cban- 
iieU  which  the  coiidiUons  ut  the  fnstant  ntnder  lines  of  least 
nvistance  j  and  qirouding  widely  in  proportion  lo  itd  amount, 
ends  only  wbca  it  is  equilibrated  by  the  resistancea  it  ereiy* 
where  meets.  If  w«  contemplate  menial  acttoaa  aa 

extending  over  Lours  and  days,  wo  discover  etjuUibnittoiifl 
analogous  to  those  hourly  and  daily  established  among  tho 
'"""t  Amotiona.    In  tlTe  one  case  as  tn  the  other,  there  are 
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rhythms  which  exhibit  a  twlandng  of  oppimng  foCcM  at  Mcb 
extrcmo,  and  tho  maiatoiiunco  of  a  certain  j^'iierul  linhmca. 
'I'hia  u  tcvii  in  tha  daily  altemnUon  of  mciitul  activity  and 
tnental  roat^tlio  forccvoxpciidod  during  tlio  onu  being  eompon* 
H:it(^l  by  tlio  rgrccs  occiuircd  during  the  other.  It  is  also  seen  tn 
iIlc  rwitrriiig  ri«c  and  fall  of  cooh  deetre:  each  deair»  reaching  a 
certain  intcnsityt  it  cquilibmted  oithor  by  cxpcnditnre  of  the 
force  it  embodies,  in  tho  dcsirnl  (tctioiu,  or,  lou  oomplot«lr,  in 
tltc  iimigiiiatioii  of  such  actions :  the  process  ending  in  thataa* 
tioly.or  that  compiLratirequiceocnce,  forming  the  opposite  limit 
of  t>io  rhythm.  Anil  it  la  furlhcr  manifest  itndcT  u  two-foU 
furni,  on  occaaions  of  intense  joy  or  grief :  each  paroxysm  ti 
sion,  oxprnsing  it«oIf  in  vt-hi-nient  bodily  actions,  presently 
n-uchm  an  cxtn^nio  whence  the  counteracting  forces  prodncO 
a  return  to  u  condition  of  moderate  excitement ;  and  the  loo- 
vnwivc  paroxymnx  dniilly  diminiahing  in  iutcnitity,  end  in  a 
uicntal  cfjuiliWium  either  like  that  beforo  exLsting,  or  psr 
tially  diHbring  from  it  in  its   medium  state.  Dst 

tlie  4]:ccics  of  mental  cquilibTUtion  to  bo  more  especially  noted, 
i»  thiit  «hovrn  in  tho  establishment  of  a  correapondeneo  bo 
tween  relations  among  our  states  of  conaciouaneM  and  relalioM 
in  the  external  world.  Each  outer  ccaoectioa  of  phenomena 
which  we  are  ciipablo  of  pcrcoiring,  generates,  tlirough  ao- 
citniulut«d  experiences,  an  inner  connection  of  mcntnl  statea; 
and  the  result  towards  which  thisproceas  tends,  is  the  forma- 
tion of  a  mental  connection  haring  a  reUtiTo  streugtli  that 
answers  to  the  rcLitJve  constancy  of  the  phyeieol  conncctiaa 
represented.  In  eonfonnity  with  the  general  law  that 
motioa  pursues  tho  lino  of  least  resistance,  and  lluit,  other 
things  equal,  a  line  onco  talceii  by  motion  is  made  a  line  that 
will  bo  more  readily  pursued  by  future  motion  ;  wo  have  hvd 
that  tho  cam  with  which  nerroua  impressiena  follow  one  an- 
other, is,  otlier  things  equal,  grtrat  in  proportion  to  tho  oum- 
ber  of  times  they  have  been  repeated  together  in  cxpcrienee: 
1  fence,  corresponding  to  Huch  an  invariable  relolion  oa  that  be- 
tween tlte  rvsutanoe  of  an  object  and  some  exteiiKiun  posaosMd 
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by  it,  there  ansosan  uidiitsolublc  cQiiiici'tioiiiiicoii8oioiune«; 
and  tkiti  conned  ion,  being  as  abitulutc  internally  utho  answer* 
iiig  on«  i«  oxtemally,  undt-'rgoos  no  further  change— tUo  inner 
relation  is  in  porfcct  cxiiiilibrium  with  tlie  outer  rolatton. 
Convorwly,  it  hence  kapjKns  that  to  itvicli  tinocrtain  Tv^lationa 
of  phenomoim  us  tJiat  between  clou<ls  and  rain,  there  ari-te 
leliitions  of  ideas  of  a  like  ancortainty;  and  if,  andcr  giTeii 
aapcctA  of  the  sky,  tho  tendencies  to  infer  fair  or  foul  woa- 
ttier,  correspond  to  tlie  frequencies  with  which  fair  or  foul 
wcuthcr  follow  suoh  aspects,  the  acoiunulation  of  expericnecv 
has  balanced  the  meutul  soqucucea  and  the  plu-ucol  sequoncce. 
When  it  is  romcmbore;!  that  betwcvn  thwu  extreme*!  thoro 
arc  countlcaa  orders  of  extemul  connections  having  (lilGinut 
degreos  of  constancy,  and  that  during  the  evolution  of  in- 
telligence there  arise  answering  internal  associations  having 
difloront  degrees  of  ooHmiod  ;  it  will  bo  seen  that  thero  is  u 
progrMU  towardii  equilibrium  between  the  relations  of  thought 
and  the  relations  o£  things.  This  equilibration  can  end 
only  when  oooh  relation  of  things  tios  gcnerutod  in  us  a  rela- 
tion of  tlioughl,  such  that  on  the  occurrence  of  the  conditions, 
the  relation  in  thotight  arises  as  certainly  as  the  relation  in 
things.  Supposing  this  stato  to  bo  reached  (which  however  it 
can  bo  only  in  inGiiito  timo)  cxperionco  n-ill  ceoso  to  produce 
any  furthtT  mcnlalcvolution— ttierowill  have  boon  r\.>aehod  a 
perfL'Ct  correspondence  between  ideas  and  facta ;  and  the  in- 
toUoctunl  iiiluptation  of  man  to  his  circumstances  will  bo 
complete.  Thu  like  g^■n^^^ul  truths  are  vxhibitt^tl  in 

tho  proev«s«f  moruladuptutiuu ;  which  is  a  eontinuai  approach 
to  equilibritun  between  the  emotions  and  tho  kinds  of  con- 
duct necessitated  by  surrounding  conditions.  Tlio  connections 
of  fiooUngs  and  actioii.t,  uro  determined  in  the  same  way 
as  tho  connections  of  ideas :  just  as  repeating  the  association 
of  two  ideas,  facilitates  tho  excitement  of  Lite  one  hi,-  tho 
other  ;  so  does  each  diaoharge  of  fueling  into  action,  reudur 
*he  subseciaent  discharge  of  such  feeling  into  suoh  ocUoa 
*Dorc  easy.  n«u»  it  happmis  that  if  an  individual  is  placed 
as 
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periDanontly  in  conditiooti  vhioh  demand  mare  sctioo  of  ■ 
•]K<:iul  kind  than  has  before  been  rc()ut«tc.  or  ihntt  »  nnUinl 
to  him — if  tho  prcksuro  of  tliu  puiiiful  fvcUngs  wliich  iHeat 
oonditioiu  entail  when  dtsrc^rded,  impels  liim  to  pcrft 
this  action  to  a  grvutor  extent — if  by  crory  mon)  fruquont 
inore  leogtliencd  perronoance  of  it  under  aucb  proatnire, 
roetrtanco  is  aomowhat  dimiutsbod ;  thm,  clmrly,  tl 
!s  nn  lulvanco  towanU  a  balanoo  betirc«n  the  <leiniuid  for 
llitH  kind  of  action  and  the  supply  of  it.  Either  in  him> 
self,  or  ill  liU  dMocndunta  conttnuiiiK  to  li\'o  andcr  tbon 
conditions,  cnforood  repetition  muHt  eventtulty  bring  aI*iot 
a  atuto  in  whioh  this  mode  of  directing  tho  encrgiea  will  be 
DO  mora  repugnant  thiin  tbo  varioos  other  modes  prerura^T 
nattiral  to  the  race.  Hnico  the  limit  toward*  which  eautiooal 
modification  perpetually  tcuds,  and  to  which  it  muat  appfOKk 
indefinitely  near  (though  it  can  absolutdty  reach  it  only  is 
infinite  time)  is  a  combinatioa  of  d»in«  that  correspotid  In 
dU  tlio  dilfcrent  orders  of  activity  which  tliu  circiunslaoooa  of 
lifu  call  for — desires  sereraUy  proporliunitto  in  etreogth  ts 
tlio  needs  for  these  orders  of  ucti%-i(y ;  iind  ooii-crolly  eatisStd 
by  those  orders  of  nclirity.  In  what  wo  diatiogviali  ■* 
acquired  habits,  and  in  tlio  moral  difforcnoea  of  raaa  ami 
nationa  produced  by  habita  lliat  are  matotainod  through  nc 
eeasiTo  genomtions,  we  bare  oountleas  illufllnitiona  of  tUi 
progressive  adaptation ;  which  can  cease  only  with  tho  estalK 
Ushment  of  a  complete  equilifariuoi  between  constttutioo 
oooditioos. 

Poaetbly  lome  will  (iiil  to  soe  how  the  equilibmtioDS 
scribed  iu  this  section,  can  be  classed  with  those  prrcnHst 
them ;  and  nill  be  inclined  to  aay  that  what  are  hen  irl 
down  us  facta,  ere  but  analogies.  Tfereiih^doaa  such  eqvi- 
Ubrations  are  as  truly  phyaioal  as  the  rest  To  show  thil 
fUly,  would  roqiiint  a  more  detailed  analysis  than  con  now 
entered  on.  For  ihe  ptx'-scnt  it  must  suflke  to  point  out, 
before  (§  71),  tl^ut  wliuc  we  know  subjectively  aa  Htatxa 
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fionacioasneas,  aro,  o1)j(<ctivcIr>  modes  of  force ;  tKnt  so  inucli 
teeling  UUic  coirolutc  ofsoiniidi  motion ;  llutt  the  performance 
of  any  1x>dily  action  is  tlic  triin.«ronnation  of  a  certain  amount 
of  feeling  inU>  its  i>qiuvalont  amount  of  motion ;  that  tliis 
boiHly  action  is  met  by  forces  which  it  is  expended  in  over- 
coming ;  and  that  the  neceesity  for  the  iraqucnt  repclitiou  of 
thta  action,  tmplivs  tlio  frw}iient  recurrence  of  foroea  to  oe  mi 
OTcroomo.  IU-iito  llio  exisUtmio  >ii  any  individual  of  an 
cniolional  stimulus  tliat  is  In  equilibrium  with  certain  ti- 
tcnial  requiremenu,  is  literally  iho  habitual  prodoctton  of  h 
certain  Bpoci^liiEoit  pwtiun  of  nervous  energy,  equivalent  in 
Qinount  to  a  oertain  order  of  cxteroal  resistances  that  are 
liuliiltmtly  mot.  And  thun  tlio  ultimate  &tat«,  forming  the 
limit  tovrai-da  which  Evoluliou  carries  us,  is  one  in  which  the 
Winds  and  quantitica  of  mental  energy  dully  gvnoratcd  and 
tran^ftinncd  into  motions,  aro  equivalent  lo,  or  in  equilibrium 
with,  the  various  orders  and  degrees  of  burroundiiig  forces 
which  antagonize  such  motions. 

3  175.  Each  society  taken  aa  a  whole,  displays  the  proecm 
of  equilibration  in  tlio  oonlinuoua  adjustment  of  its  population 
to  its  moans  of  subslsteaoe.  A  tribe  of  men  living  nn  wild 
Biiimals  and  fruits,  is  muuifeslly,  like  every  Iribv  of  inferior 
creatures  always  Odcillaling  nlwut  that  average  number  which 
the  locality  can  Huppurt.  Though  by  arlificiid  prnductiDU,  and 
by  successive  iniprovemcntii  in  orliticial  proiluclion,  a  superior 
rnco  continually  alters  the  liuut  which  external  conilltious 
put  to  population  ;  yet  there  is  over  a  chocking  of  populntiiwi 
lit  the  temporary  limit  rniched.  It  in  truo  that  where  the 
limit  is  being  so  rapidly  changed  aa  among  ounelvcs,  there 
is  tio  actual  steppage :  there  ia  only  a  rhj-thmical  variation 
iu  Uio  rate  of  increase.  Hut  in  noting  the  causes  of  this 
rhythmical  variation— in  watching  how,  during  periods  of 
kbundflnoe,  the  proportion  of  marriagra  increases,  and  how 
U  deoreoacfl  during  periods  of  scnrvity ;  it  will  beaocn  tlmt  itm 
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cxpaTtalre  force  produces  uniuual  wlvknca  whenorirr  tiif  f^ 
prc«siT«  forco  diminUhiit,  and  rice  trrtu;  and  tliua  tlit>r«b» 
nour  a  balancing  of  tlic  two  aa  the  cbaagin^  conditioDs  pcmnL 
Tlic  internal  actions  conslttuting  wxrial  functions,  cxcmiJlfr 
llif  general  priucipio  no  lc«  clearly.  Supply  iind  demand 
nro  ooQliuaally  bcin;*  adjtulat  tliniaghout  all  induatrial  pro- 
ci>«sea ;  and  this  equilibration  is  iutcrprctublo  in  tlio  same  wit 
ns  precodinf*  ones.  Tho  production  and  duttribulion  d  • 
commodity,  ia  ihc  expression  of  a  c^irtnin  aggrpgnto  of  foms 
causing  H{>ociul  kimU  and  amounts  of  motion.  Tfan  ptioo  s( 
'.hia  commodity,  is  the  measure  of  a  certain  other  ng^gab 
of  forcea  cxjwndcd  by  the  labourer  who  porcliases  it,  in  olhff 
kinds  and  amounts  of  moUon.  And  thu  vari:itions  of  pnoa 
roprcsont  a  rhythmical  balancing  of  tlic«o  forccfl.  K\xry  rin 
or  full  in  tlie  rate  of  interest,  or  change  ta  tbo  value  of  ■ 
fKirticuIar  security,  implies  a  ccnfiict  of  forcca  in  wlt!trh  miw. 
beouming  temporarily  predominant,  cause  a  tnOTRincnt  tlul 
is  proscntly  arrested  or  equillbrntwl  by  the  increase  of  opptv 
ing  forces;  and  amid  those  daily  and  hourly  oscillations,  iioi 
more  slowly-varying  medium,  into  which  the  nJuoorortoidi 
to  settle;  andwoiddsettlo  but  for  the  constant  aiHiiionufanr 
influences.  Aa  in  the  individual  organism  saints 

•ocial  orgauiam,  functional  equilibrations  generate  si  rui-lsnl 
equilibrations.  Wien  on  the  M-orkers  in  nny  tnido  lhf» 
comctt  on  iitcreosed  demand,  and  when  in  n-lum  fi>r  tlie  b- 
creased  supply,  llieiv  is  given  to  thorn  nn  nmount  of  otlisr  ma- 
iDoditicaLirgL'rihiinwnH before  Imbitual — wlicn.ciin- 
the  reliances  ovi'ivome  by  tbcm  in  suilaining  lii^:  _.  . 
than  the  resistaneea  overoome  by  other  workers;  Ham 
results  a  Qow  of  elhiT  workers  into  this  trailo.  Tin* 
flew  continues  until  the  extra  demand  ia  nii-t,  nud  lb 
wages  so  far  full  agnin.  that  the  total  raistauco  oW 
come  in  obtaining  a  given  amount  of  prodooo,  is  as  gruil  a 
this  nevrly-adoptod  occupation  as  in  the  oooapationa  wbcea 
[f.  drew  rocruiu.  'Hie  ocouriviico  o(  molten  along  Uorg  A 
least  rcsiHtanee,  was  bcforv  ahown  to  neCMaitalo  thu  \m9^  \ 
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of  [Mpulation  in  tboao  pUcc«  vhero  the  lubour  required  fur 
sclf-inaiiitcnanM  is  tlie  smallest ;  and  hero  we  fiirtlior  see 
tliut,  thow!  oiigiigf^l  in  any  Binh  iiilvniitagcotis  locnlity,  or 
ailvunUgi-ou3  btisinee§,  muat  inultiiily  till  thero  nrUcfl  an 
npproximato  balance  between  tlita  locality  or  busiucM  and 
others  acce»iiblfa  to  the  wms  eilixeus.  Jn  deteruiuing 
tlie  carvvT  of  «very  youth,  wo  aoc  nil  cstiuuilion  by  parents  ol 
the  reapectivo  advantages  ofiered  by  all  that  arc  avaikblo, 
aixl  a  choico  of  tbo  one  wbicb  promisca  best ;  and  througb 
ttie  consequent  influx  into  trades  that  are  at  ttio  lime  niwt 
profitable,  and  the  williholdin j  of  rocruita  from  over-Btooked 
trade:!,  there  is  in^und  a  general  equipoise  betn-ecn  tbo 
jxtwi-r  of  cAch  HiK-iul  orgnn  and  tbfi  function  it  has  U>  perform. 
Tho  various  indualrial  actions  and  re-ttctions  tltua  con- 
tinually nlternalinj:,  constituto  a  dependent  moving  equili- 
brium liko  that  which  is  maintained  nmong  the  functions 
of  un  individtial  organism.  And  thi^i  dofiendcnt  movini; 
itinilibrinm  parallels  those  already  contcm[)lated,  in  itit  tend- 
eiiey  to  beoomo  more  complete.  During  early  stages  of 
social  evolution,  while  yot  the  resources  of  tho  locality  inha- 
bited aru  uiiesploi-ed,  and  Uie  arts  of  produoUon  undcvi^pnd, 
there  i!t  never  anything  mure  than  a  temporary  and  partial 
balancing  of  fluch  actions,  under  the  fonn  of  acceleration  or 
retardation  of  growth.  Itut  wlien  a  society  approaches  tho 
maturity  of  that  tjrpe  on  which  it  ia  organized,  tho  vari- 
ous tnd:»tnul  activities  settlo  -down  into  a  compnrativc^ly 
CAUstaiit  state.  Moreover,  it  is  observablo  that  advance  in 
organisation,  as  well  as  advance  in  growth,  is  conducive  to  a 
belter  ^[uitibrium  of  industrial  funeliuns.  While  the  dilTu- 
'aion  of  merenntile  information  is  alow,  and  tho  moons  of 
transport  deiieioQl,  tlio  adjustment  of  supply  to  demand  is 
extremely  imperfect:  preat  over-production  of  each  com- 
modity followi-d  by  great  imder-preduclion,  constituto  a 
rhylhm  having  extremes  that  depurt  very  widely  from  tho 
neon  state  in  whieh  demand  nnd  sujiply  are  (qtiilibnilod. 
But  when  good  roudt  are  made,  and  there  ia  a  rapid  diirusiou  of 
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■idorod :— Uiat  wliioh  results  in  the  caUiblishmont  of  gorcm- 
mentat  inatitutions,  and  which  hocoracs  ccinii>1cto  ud  lli«io 
inslitutioDs  fiilt  into  hnrmony  with  ihe  dcdircfl  of  the  pwijiK-, 
There  19  a  deinund  ilikI  supply  iu  political  affiiirs  aa  in  intlu» 
trial  aSain ;  and  in  the  one  caso  as  in  the  other,  tho  antaf^- 
ou!-it  forces  produce  a  rhythm  which,  at  first  extreme  iu  it* 
oscitlatiotiA,  clovrly  »cttk«  down  into  ft  morinjr  cquilihriuin  of 
compitrntivc  regularity.  Thom  aggmsirc  inipulncs  inherited 
frum  the  pre-aouial  ulato — lh<Mo  tendencies  to  seek  sclf-satift* 
faction  reganlloes  of  injury  to  other  hcings,  vhich  are  essen- 
tial to  a  pntdatory  life,  constituto  un  anti-Kocial  force,  tonding 
ever  toi-ntiso  conflict  and  eventual  separation  of  eitiwn». 
CttutniriwiKe,  lliiittc  duoirca  wlioae  ends  can  ho  achieved 
only  by  union,  as  well  as  those  sentiments  which  find  ealisfuc- 
tion  through  intercourse  with  fellow-men,  and  those  result- 
ing in  what  wo  ctdl  loyally,  arc  foroeti  toiidin;;  to  keep  the 
units  of  a  society  together.  On  tho  one  hand,  there  a  in 
each  citiMH,  more  or  less  of  resistance  against  all  restraints 
iinpuwd  on  his  actions  by  other  citiscens :  a  re«i»tanoo  which, 
tending  continually  to  widen  each  individual's  sphere  of 
action,  and  Kciprocally  to  limit  tho  spheres  of  aetion 
of  other  individuals,  constitutes  a  repuUivo  force  mutually 
^eiciscd  by  the  mcnibcrs  of  a  social  aggregate.  On  the 
otlwr  hand,  tl)o  gcnoral  sympathy  of  man  for  man,  und 
the  more  special  sympathy  of  each  i.'anoty  of  man  for  othvn 
of  the  sumo  rariety,  together  with  sundry  alhed  feelings 
wliti-h  the  sociiil  ittato  'gratifies,  act  as  an  attractive  force, 
tending  ever  to  keep  united  those  who  hare  a  common  ances- 
try. And  since  tho  resistances  to  bo  overcome  in  satisfying 
iho  totality  of  their  dccircs  when  living  separately,  are  greater 
than  the  resistances  to  bo  overcome  in  SutioTying  tho  totality 
of  their  desires  when  living  together,  there  is  a  rcsidnary 
force  that  prevents  their  separation.  Like  all  other  opposing 
forces,  tlioso  exerted  by  citizens  on  each  other,  are  cwr 
produuing  nltemating  movemonta,  whioli,  at  first  extreme^ 
onclurgo  a  gradual  diminution  on  tho  way  to  ultimnte  eqiiili* 
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brium.  Tn  small,  luulvwloped  societies,  luarkcd  rlijlliia* 
reault  from  theao  conflicting  tcadoncics.  A  Iribo  wbOH 
momburs  likvc  bold  UigoUi«r  for  a  goncration  or  two,  reactiei 
R  laxo  at  n-hieh  it  will  not  bold  together ;  uid  ou  tho  occur- 
rcooe  of  Boroo  otoqI  causing  lumsnal  aotagotusm  among  iu 
members,  divides.  Each  ininiitiru  natiun,  depending  largely 
for  its  coiitiiiticO  union  on  tlio  diaraot«r  of  ita  chief,  oxbibits 
wido  oscillations  between  on  extreme  in  irliicb  the  Buhjooti 
are  under  rigid  restnunt,  and  tin  oxtrT<mp  in  which  tbe 
reetraint  is  not  enongb  to  pruvunt  disorder.  In  more 
sdvoQced  nations  of  like  iypc,  w(;  iilwn^ti  fiiul  violent  oo- 
tiotis  wad,  mictions  of  tlic  »inic  oKhcntiiil  uulurc — "  dcapoUsn 
tempered  by  oBsaaaipatton,"  characterizing  a  polilicnl  stato 
in  which  unbcuirtiblo  reprossimi  firom  timo  to  time  brings 
about  u  bursting  of  all  bonds.  In  this  familiar  fact,  lluit  ■ 
period  of  tyranny  ia  followed  by  a  period  of  liccoao  aitd 
cict  r-iTSii,  wv  seo  how  these  opponing  forces  arc  (>ror  et^uili- 
brating  each  other  ;  ond  wo  oUo  see,  in  tho  tcndcney  of  attcb 
luovcmi^nts  end  counler-movcmenls  to  bcoome  more  modor- 

I  ate,  how  tho  equilibration  progruasca  towards  compldcmva. 

[The  conflicts  between  Conservatism  (which  stands  Iwr  tb* 

[rostminta  of  society  over  tho  individual)  and  Iteform  (which 

[atanda  for  the  liberty  of  tho  imlividtiid  iigaiiist  society),  fall 
within  slowly  upprostnialing  limits ;  so  that  tho  tctnponuTi 
prodomioaQoo  of  either,  produces  a  Icaa  marked  deviatioa 
from  tho  medium  state.  This  proooss.  now  so  tsa 

radvaneod  among  oimclvcs  that  th»  o«cillntions  are  oompan- 
tively  unobtruoirc,  must  go  on  till  tho  balance  bctwoon  tha 

.antagonist  forces    approaches  indefinitely  neor  perfectiuo. 

rFor,  as  wo  luivo  already  seen,  tho  adaptation  of  man'a  nature 
to  tho  conditions  of  liia  existence,  cannot  ocaae  until  Uto  in> 
(ernal  forces  which  we  know  aa  feelings  arc  in  equilibrium 

,  with  tho  oxtenud  forces  they  oncounler.  And  the  oetablitih- 
tit  of  this  o<iuilibrjum.  is  tho  arrival  at  a  stato  of  titunan 
uatura  and  social  orgnni7:ation,  such  that  tliu  iudividunl  luu 
no  doaires  but  those  which  may  bo  ssliaticd  withoot  cxcocd* 
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tag  liLH  proper  spliuro  of  action,  whilo  sogioty  inain(ni:is  nu 
rcslraints  but  llioso  wkioh  tlio  iiiil!vi<Iu:il  vclunlurily  ru- 
spocts.  Tiio  progrefl8i\-e  extension  of  the  liberty  of  citiiiens, 
and  tlic  rcL'iprocul  rcmoral  of  political  restrictions,  nro  thu 
Btcps  by  wliicli  we  advance  townrtU  thU  state.  And  tho  ulli- 
nute  abolition  of  alt  limits  to  tlio  froodom  of  each,  tavo  tbosa 
impotsod  by  the  liko  freedom  of  all,  must  result  from  the 
Domplete  eciuilibration  bctircon  miia'ii  dcnrcfl  and  tho  conduct 
necessitated  by  surrounding  conditions. 

Of  Gourso  in  this  ciuti>,  m  in  tho  preceding  one»,  tliorc  i« 
lliua  iavoIv«l  a  Htnit  to  the  incrcaisc  of  hel«rogenoity.  A 
few  pages  back,  wo  reached  tho  conclusion  that  each  ndraoco 
in  iQcntuI  oTolution,  is  tho  establislimont  of  some  furthvr 
tntonuil  action,  corrCRponding  to  some  furtlier  cxtornol 
action — some  additional  oonnvolion  of  ideas  or  feelings, 
answering  to  some  beforo  unknown  or  unanta^nizcd  con- 
noction  of  phenomena.  VTo  inforrod  that  cucli  such  new 
function,  inrolving  somo  now  modilicaitton  of  structure, 
impliee  nn  increase  of  heterogeneity ;  and  that  thus,  in- 
crease of  hctorogoncity  must  go  on,  whilo  then  remain  any 
outer  rcUtionsaflvcting  the  organism  whidi  are  unbalanced 
by  inner  relations.  'WTionco  we  saw  it  to  follow  tlmt  in- 
crease of  heterogeneity  can  come  to  an  end  only  as  eqailibra* 
is  completed,  l^vidonlly  the  like  roust  simultaneoasly 
«ko  place  with  society.  Kacli  increment  of  holorosoneity 
in  tho  individual,  mtist  dipoclly  or  indirectly  involve,  as 
canoe  or  coiwcqucnoo,  some  increment  of  hetitrogeueity  in 
the  orrangcmenb  of  lhi>  iiggreg^ttc  of  individuals.  vVnd  the 
limit  to  aocbl  coraplyxity  can  be  urrivtxl  ot,  only  with  tlio 
establishment  of  the  equilibrium,  just  dcscribod,  botwcon 
^Mx=i->1  Biid  iodividuul  forces. 

^H  S  176.  Itere  presents  itself  a  flunl  r|nc6tton,  which  has  pro* 
^^Hibly  been  talcing  a  more  or  leas  distinct  shape  in  tho  minds 
of  many,  while  reading  this  chapter.  "  If  Evolution  of  every 
kind,  is  on  increase  in  coinolezilr  of  structure  and  function 
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thnt  in  incidental  to  the  nniversnl  process  of  cqatlibrotMn^ 
nnd  if  equilibration  mu^t  end  iu  oomploto  rest ;  in-L.tb  is  tbg 
Tato  towttrrtt  wliick  all  thin^^  toad  J  IT  tho  S  :)]ar  S^tem 
is  alowly  dis<iipciting  iU  forcoi — if  tlio  Sim  is  lo»tug  bis  brat 
ftt  a  raU)  wbich  will  tell  ia  miltioaa  of  years — if  wiUi 
diniiimtion  of  (lie  Sun's  radiatioos  tbcro  must  go  on  a 
diminution  in  tbo  nolivity  of  geologio  and  motoorologic 
proc4X<sc3  ns  well  as  in  tlio  quantity  of  vegetal  and  animal 
existence — ^if  Man  and  Society  are  similarly  dopoadent  oo 
tbis  snpply  of  force  tliat  ia  gradually  ooioing  to  an  ond ;  ani 
wo  Dot  inanifostly  progressing  towards  omnipresent  dcntb 

Tbat  sncb  a  stato  must  bo  tlio  ontcomo  of  tlio  procosW 
evopywLcro  going  on,  seems  beyond  doubt.  "Wbutbor  any 
ulterior  prooesa  may  nvorso  tlieso  changes,  and  initiate  a 
now  lifo,  18  a  question  to  bo  oon&idcrod  hcr«a(\«r.  For  tlie 
present  it  most  sufUca  tbat  the  proximatij  end  of  oQ  tlid 
transfonnations  we  bavo  traced,  is  a  state  of  qotcscenDe. 
Tbis  admits  of  a  priori  proof.  It  will  soon  beooino  sppateot 
tbat  tbe  law  of  equilibration,  not  loss  tliaa  tbo  proeeding 
gODcml  lawsj  is  dcdnciblo  from  tbo  porsLstonoo  of  forco. 

Wo  bare  seen  (§  71)  tb:>t  pliooomeoa  aro  iotcrprtftabla 
only  as  tito  results  of  unircrsally-coexistent  fonea  of  attrae* 
lion  and  repulsion.  Theso  univorsally-oocxistcnt  forccsof  iU> 
traction  nnd  repulsion,  arc,  indeed,  tbo  oomplenMmtary  aspeds 
of  tliitt  »b>uIut<;Iypc:r8tsloDt  force  wbicb  is  the  ultimate  dataoi 
of  ooDBCJottanaBS;.  Just  in  Uie  sumo  way  that  tbo  c<]uality 
action  and  r«-uction  ia  a  corollary'  from  tbo  ponistence 
force,  Binco  their  incquulity  would  imply  tbo  dtsappcaraaA 
of  the  ditFureniial  force  into  nothing,  or  its  appeanmoo  out  of 
nothing ;  so,  we  cannot  become  conscious  o(  an  attractirs 
force  without  buconuug  sJinultaneoiuly  conscious  of  an  equal 
and  <^poeito  reptdsive  forco.  For  every  exportcnoa  of 
muscuhtr  tension,  (under  which  form  alone  wa  can  imnudi*' 
ately  know  an  altractieo  force,}  presupposes  an  oqut 
naiAtanoo— a  resistance  shown  in  the  countor-holauciug  pi 
sure  of  the  body  against  oeighbourLDg  objccta,  or  in  ihil 
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klMorption  of  foroo  which  gives  motion  to  the  bo^yi  or  in 
both — a  reeistanco  which  vo  cannot  conceive  us  other  than 
equal  to  the  tonsioint  without  conceiving  foroo  to  havo  cither 
iipp«urc<l  or  disappeared,  and  so  denying  tho  pcnistcnco  of 
forco.  And  from  this  neoeesary  cocrolation,  results  our  ina- 
hility,  before  point<?d  out,  of  interpreting  any  phenomena 
iuvc  in  loniM  of  thc*(!  corrtflntirist — iin  inability  tJiown  oliko 
in  t}iu  compulsion  we  are  under  to  think  of  the  Btattvttl  forcm 
which  tangible  matter  displays,  oa  duo  to  the  attraction  and 
repulsion  of  its  atoms,  and  in  the  comptdsion  wo  oro  onder  to 
think  of  dj-namicol  forces  oxerclwd  tlirougfa  apace,  by  roganl- 
in;  space  aa  filled  with  atoms  similarly  endowed.  Thus  from 
tlio  pxistcooo  of  a  force  th^t  is  for  ever  unchangeable  in  quan- 
tity, there  followa,  as  a  ncoc»s»ry  corollary,  tho  co-extensive 
existonco  of  these  (^posito  fonna  of  force — forms  under 
which  iho  conditions  of  our  coiiBciousnesa  oblige  ua  to  rcpre- 
u'tit  thitt  absoluto  force  which  transcends  our  knowledge. 

But  tho  forces  of  attraction  and  rcpidsiou  being  univcr- 
tially  co-cxistont,  it  follows,  as  bcforo  shown,  that  all  ntotioa 
ii  motion  under  rosistnncc.  Units  of  matter,  solid,  liquid, 
ar-riform,  or  ethereal,  filling  tlie  space  wbicli  any  moring 
body  tfuverses,  offer  to  such  body  the  resistance  consequent 
on  their  coluuion,  or  thvir  in<:rtiu,  or  both.  In  other  words, 
tbo  doDser  or  rarer  medium  which  occupies  tho  [daoes  from 
mament  to  moment  passed  through  by  such  moving  body, 
haTiDg  to  bo  oxpcllod  from  them,  as  much  motion  is  ab- 
Btraotod  from  the  moving  body  as  is  given  to  the  medium  in 
expoUing  it  from  theso  places.  This  being  the  condition 
under  which  all  motion  occurs,  two  corollaries  result.  The 
first  is,  tluit  tlio  deductions  perpetually  made  by  the  com- 
iiiiinioatioa  of  motion  to  the  resisting  medium,  cannot  but 
bring  the  motion  of  tho  body  to  an  end  in  a  longer  or  shorter 
time.  The  scoond  is,  that  tlie  motion  of  the  body  cannot 
cease  until  theae  deductions  destroy  it.  In  other  words, 
moTomont  must  continue  till  equilibration  takes  place;  and 
equilibration  must  eventually  tuke  place.     Both  theee  are 
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manifcfit  deductions  from  tlio  porsutenco  of  forec  Ta  nf 
that  tiio  wliolo  or  jxtrt  of  a  body's  motion  can  disappear,  gbt« 
by  tramrvr  to  ooioetbing  vrbich  resUt«  itii  motion,  is  to  aiy 
tbnt  tile  wholo  or  part  of  it«  motion  ccui  dinppnr  wtlbout 
effect ;  which  is  to  deny  tbe  penistence  of  force.  Coo- 
Toracly,  to  ay  thut  the  modium  travoned  oaa  bo  tnoTod  oat  of 
the  body's  Pl-iI.1i,  wiUiout  doduutin^  from  tbtf  body's  motioo, 
is  to  say  that  motion  of  the  modium  can  ariae  out  of  no- 
thing ;  whioh  is  to  deny  the  poraistonoo  of  force.  Hcace 
tliia  primordial  truth  is  otir  immcdiato  warrant  for  tho  cod- 
elamoQs,  that  tlio  c1iaii|>cs  which  Krolotioa  prttwiitA,  niiuidt 
Olid  until  eijuilibrium  is  reached ;  and  that  equilibrium  ma» 
at  lust  bo  reached. 

tVjuulIy  Docosmry,  because  cciually  dcduciblu  from  iKii 
jBBB  truth  that  tranaccnds  proof,  aro  the  foregoing  propoii* 
^ttnttrospo&tiDg  the  ntablishmonl  and  maintcuaoce  of  mov- 
ing equilibria,  under  their  several  iuipect&  It  fuUovrs  froa 
the  penistenoe  of  force,  that  the  Tarioua  molioiui  poatMod 
by  any  aggregate,  oitlier  us  a  whole  or  among  it«  porta,  mi 
bo  scrorally  dissipated  by  tho  rGaistaooei  they  Boremlly 
eoiinter  ;  end  that  thus,  such  of  Ibem  as  are  least  in  Bmouat, 
or  mcdt  with  greatest  opposition,  or  both,  will  bo  brought  w 
a  cloM  while  the  others  continue.  Hence  in  every  diver«JT 
moving  aggregate,  Ihera  results  a  oomparatiroly  ocu-ly  d:-' 
pation  of  motions  which  are  smaller  and  much  rosistod  ;  : 
lowed  by  long-ooiitinuouce  of  the  larger  and  leos-rcnstcd 
motions  ;  and  so  Utcre  arise  dqwndent  and  indepondfai 
mo^Hng  equilibria.  Hence  also  may  bo  inferrud  the  lead- 
<Micy  to  oonscrvntion  of  sncli  moving  equilibria.  For  lb 
new  motion  given  to  (luj  parts  of  a  moving  equilibrium  hj 
a  diatorbiug  force,  must  citlicr  bo  of  Huob  kind  and  ami 
tliat  it  coQnot  bo  dissipated  before  the  pre-existing  moti 
in  which  CASO  it  brings  tho  moving  cqnilibrinm  to  an  aeit 
or  else  it  most  be  of  such  kind  and  amount  tliat  it  can  U 
dissipated  before  tlio  pre-existing  motiona,  in  wluch  cM 
tlie  moving  equilibrium  is  re-eatablisbod. 
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Tbtu  fi'om  the  peraistcnco  of  fonxi  follow,  not  only  tim 
VAriolu  dimct  and  iiuliroct  c<iuilil>rutioD8  going  on  arounti, 
(ogolhcr  nHtti  tlmt  counical  equilibration  which  brings  Ero- 
lulioa  under  all  its  fonns  to  a  clo«c ;  but  ubo  those  IcM 
inuiifeBt  equilibrations  sbovrn  in  tlto  ro-adjuHtmenta  of 
moTUig  equilibria  that  havo  been  disturbed,  hy  this 
tdtimato  principlo  is  proviibic  tlio  tondoncy  of  every 
organism,  disordf^red  by  some  unusual  influence,  to  return  to 
K  bakncod  atato.  To  it  also  may  bo  traced  the  capacity, 
pOMoMcd  ill  a  tligbt  degree  by  iiidividuida,  and  in  a  greater 
d^reo  by  sp*^'*^>  °^  becoming  adapted  to  novr  ciroumatancee. 
And  not  Icn  decs  it  afford  a  ba»is  far  tho  infcrenco,  that 
(here  ia  a  gradual  advaueo  toward*  harmony  between  man's 
menial  nature  and  the  conditions  of  hig  existence.  After 
finding  that  from  it  are  doduciblo  the  Tarious  eliaractcristloa 
of  Evolution,  wo  finally  draw  from  it  a  warrant  for  tbo 
belief,  that  Evolution  can  end  only  in  tho  eotablisbmcnt  of 
the  greatest  perfection  and  tho  most  eoroplete  happioajfl. 
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(  177.  Wheii,  in  CTia] 
changes  tlirongh  wliicb 
greEs  from  Uie  impcrcc 
from   the  perceptible   1 
opposite    re-diatributiot 
Beverally  distingnislicd  8 
natnres  of  the  two,  and 
respectively,  occur,  were  ( 
then,  we  have  contcmplat 
detail;  and  bavo  followed 
brinm  in  wliicb  they  all 
we  must  now  contemplai 
before,  the  complemcntar; 
indeed,  that  wo  need  dwel 
none  of  flioae  varioua  and 
tion  presents ;  but  8omi>H 
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etiaaeA  to  pTO(Iottimiiti<,  the  roception  of  moUon,  lliougli 
porpQttiaUy  otiock«d  by  ita  dissipation,  constantly  tcnda  to 
pro<Iuco  a.rcTOrso  traiwformnlion,  and  crcntuully  dooa  pro- 
duce it.  When  Evolution  haa  ma  its  eourso — whon  thu 
nggrcg&to  haa  at  longth  piirtod  with  its  excess  of  motion, 
and  kiLitufilly  receives  as  much  from  ita  ciiTironmeDt  as  it 
tinhituolly  loses — vih&n  it  haa  reached  that  equilibrimn  in 
which  its  changes  ond ;  it  tht-naiAcr  rcmaiss  suhJL'ct  (o  all 
actiona  in  its  ciirironniont  which  may  iDcrciiRO  tJie  qitnntity 
of  motion  it  contains,  and  which  in  tho  lapse  of  tiuio 
arc  sore,  cither  slowly  or  eaddcnly,  to  gi%'«  ita  parts  snch 
excess  of  motion  as  will  cause  disintegration.  According 
as  its  equililiriuin  is  a  Tcry  unstable  or  a  very  stablo  one, 
its  dissolution  may  come  quickly  or  may  bo  indefinitely  de> 
laycd — may  occur  in  a  few  days -or  may  bo  poBlponod  for 
millionii  of  years.  But  exposed  as  it  ia  to  the  contingeuoies 
not  simply  of  its  immediate  Dcighboiirhuod  bnbof  aUniTerso 
ovorj'whero  in  motion,  the  period  must  at  last  como  when^ 
eithiT  uloue  or  in  company  with  snironnding  aggregates,  it 
bus  its  parts  dispersed. 

The  [iroccKS  of  dissolntion  so  caused,  wc  have  hero  to  look 
at  us  it  takes  place  in  aggregates  of  diOTcrent  orders,  llie 
course  of  change  being  lliu  n'venio  of  that  hitherto  traced, 
wo  may  properly  take  the  illuslratioDS  of  it  in  tho  rorcrso 
unlor — beginning  with  tho  most  complex  and  ending  with 
the  must  simple. 


5  178.  Regarding  tho  ovolution  of  a  society  aa  at  oueo 

an  increase  in  tho  nuiiibcr  of  iuilividuals  integrated  into  s 

corporate  body,  an  increase  in  tho  mat>scs  and  varieties  of 

the  parts  into  which  this  corporate  body  divides  as  well  aa 

of  tlio  actions  called  their  fuuctiona,  and  an  increase  in  llio 

idcgreo  of  combination  among  tbeso  massos  and  their  ftinc- 

ftions ;  we  shall  see  that  xocinl  dissolntion  conforms  to  tliO 

■grneni)  law  in  being,  niatemllyeonsidei-ed,a  dinntegratioD, 

and,  dynamimlly  considered,  a  decrease  in  the  movements 
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of  tvliolcs  and  an  increase  in  Uie  inovcmcnta  of  {>arU) ;  wltOai 
it  ^thor  conforma  to  Uio  goncrul  law  in  being  oauKod  by 
an  exccsa  of  motion  in  some  way  or  otiier  reooivod  Aua 
without. 

It  is  obvioua  tbat  the  social  dissolution  wliicli  ToUows  tlii^ 
aggrcceion  of  unollicr  nivtion,  nu<l  irhich,  ns  liistoiy  sbowa 
08,18  apt  to  occur  wlicn  social  evolution  lias  eudcd  and 
ilodijr  hiia  begun,  ia,  under  its  broadest  ospoct,  tbo  iacidenco 
of  a  new  cictcrtial  motion  j  and  vlion,  aa  aotnotimn 
Liippcrna,  tbd  conqucrvd  Bocicty  ia  dlspcnod,  its  dtasoln- 
itou  ia  Utcmlly  a  cessation  of  tboeo  corponitc  moTenM'Dti 
which  the  society,  both  in  its  ana;  and  in  its  iniiustna) 
bodies,  presented,  nad  a  lapio  into  individual  or  uncoiabiacil 
movementa — tlie  moUoo  of  nnita  replaces  tlie  motion  v(A 
mnssc*.  ™ 

Itcannot  be  questioned,  citlicr,  that  when  xilaguo  or  Giinbta 
at  home,  or  a  revolution  abroad,  gives  to  any  society  on  on* 
usual  ehoelt  that  causes  disorder,  or  incipient  dissolutioB,^ 
tlioro  Ksults  a  dtcrcoec  of  integrated  movements  and  an  in-fl 
croose  of  disintegrated  movements.    As  tho  disorder  pro-     ' 
gressce,  tlie  political  actions  previously  combined  ander  0B« 
governmeut  boeomo  imcombi&cd :  there  sriao  tlio  ontego: 
ifilic  a<AioDS  of  riot  or  revolt.     Simultancouely,  tlio  iudoT' 
trial    and   commercial    processes    that   ucro   eo-ordinattd, 
throughout  tho  n-holti  body  politic,   ore  broken   op;   ai 
only  the   local,  or    email,  trading    tisosactiuna    coatinne. 
And  each  further    disorganizing    ehniigo  diminialies   Ihi 
joint  operations  by  which  men  satisfy  their  wonts,  ani 
leaves  them  to  satisfy  their  wants,  so.fiir  as  ttiey  can,  1>; 
Beporstu  operations.  Of  Uto  way  in  which  Kod 

d  isiutcgmttons  aro  liable  to  be  set  up  in  a  society  ttmt 
ovolvcd  to  tho   limit  of  ita  typo,  and  reached  a  state  i 
momg  eqnilibriom,  s  good   illu-stration  is  fnruiahcd   b; 
Japan.      The  finislied  fabric  into  which  its   people    hi 
I  organized  thcmEt'lvcs,  maintained  nn  aliuost  coiiKtitnt  stai 
80  long  as  it  won  preserved  from  fresh  external  forces. 
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fts  soon  as  it  KceJved  an  impact  from  Europran  ciriliutioii, 
partly  by  ftrmi-d  aggrcsaton,  partly  by  commercial  irapnlac, 
pitrtly  by  tlio  ioniicDCO  of  ideas,  this  Tabric  began  to  fall  U 
pieces.  Tbero  is  now  in  progress  n  politicftl  dissolution 
I'robobly  a  political  rc-orgftnixation  will  foUow ;  but,  bo  this 
as  it  may,  the  cfaaiigo  tbtis  far  produced  by  nn  oat«r  action 
is  a  change  fowsrds  dissolntion — a  cluingo  from  integrated 
motions  to  disintt^'gnitcd  motions. 

Even  wtu^no  a  society  that  Ium  dcTclopod  into  the  liigboat 
form  pcnnitted  by  the  characters  of  ita  nnits,  begins  there- 
aJlcr  to  divindlo  and  decay,  tho  progrcssiro  diiasoliition  in 
Btill  essentially  of  the  same  nature.  Decline  of  numbers  is, 
in  such  case,  brought  about  partly  by  emigration;  for  a 
Kociety  having  tho  fixed  Etmcturo  in  nliich  cvohitioh  endH, 
is  neceiisarily  onn  that  iv-ill  not  yield  and  modify  tinder 
prcssiiro  of  population :  eo  long  as  its  stmcturo  will  pcld 
nml  modify,  it  is  stJtl  cvolring.  Ilencc  tlto  surplus  jiopiiin- 
tion  continually  produced,  not  held  together  by  an  organirai* 
tion  that  Bd&]>ta  itself  to  an  nugmentiog  number,  is  continually 
dispersed  :  the  influences  brought  to  bear  on  the  citizens  by 
other  societiee,  cause  their  detachment,  and  thcrtt  is  an  in- 
crooso  in  the  nncombiood  motions  of  units  instead  of  an  in- 
eiGom  of  oombined  motions.  .  Gradually  as  rigidity  becomes 
greater,  and  the  society  becomes  still  less  capable  of  being 
re-motUdod  into  the  form  rGqtured  for  successful  competition 
with  growing  and  more  plastio  societies,  the  number  of 
citttens  who  can  live  within  its  unyielding  framework 
becomes  positively  smaller.  Hence  it  dwindles  both 
through  contiDiic<l  emigration  and  through  the  diminislitd 
muhiplication  that  follows  innutrition.  And  this  further 
dwindling  or  dissolution,  cauKod  by  tho  number  of  those 
who  die  becomintf  greater  than  ibo  number  of  those 
who  siirviro  long  enough  to  rear  eftVpring,  is  similarly  a 
door«ttBO  in  tlie  total  quantity  of  combined  motion  and  an 
increase  in  tho  quantity  of  uncombincd  n)otion — na  wo  shall 
prcaontlyseo  whi.'nwe  come  to  dcnl  with  individual  dissolution. 
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ConsidoTing,  then,  that  sociiil  aggrcgat«8  diller  eo  macli 
frook  ttggrp^toa  of  oIIrt  kimla,  formed  as  thvy  &ni  of  nniu 
bold  together  looacly  and  indirectly,  in  sucli  vumldu  wn;« 
by  such  complex  forcw,  tlio  process  of  diseolation  anicog 
tiipni  confortua  to  the  gcnond  Uw  quite  us  cU-iu-ly  M  coold 
be  expected. 

§  170.  WIu'n  from  these  sapor -orgnnic  npprrfgntps  wo  de- 
Rcead  la  organio  aggrcgatM,  the  truth  that  Diasolution  ii  a 
diaiDtcgration  of  lontter,  caused  by  tbo  reception  of  ad- 
ditional motion  from  vithont,  bccoiuos  easily  di-motistraliV'. 
Wt!  will  look  first  at  tliv  tmiii>ronnixtioD  aitd  iinvrwiird«  at 
ila  caoso, 

Donth,  or  that  final  cquilibmtion  vrbivh  precedes  dissolu- 
tion, is  tbo  bringiDg  to  »  close  of  all  Lhosa  consptOHNu 
integrated  motions  that  arose  daring  cvototion.  The 
tnipulition.1  of  tho  body  from  place  to  pUoo  first  cfMo ;  pir- 
Hcntly  tlio  limbs  cnnsot  bo  utirred ;  later  still  tLn  rc»pir»- 
tury  actions  stop ;  finally  the  heart  becomes  stationary,  ami, 
with  it,  the  circtdating  fluids.  That  is,  tho  tronsforQUtifli 
of  molecular  motion  into  tho  motion  of  masses,  comet  ta 
an  end ;  and  each  of  these  motions  of  masses,  as  it  ends, 
ilisitppcara  into  molecular  motions.  AVbat  next  tolcos  pUoot 
We  CMuuot  any  that  tliere  ia  any  furtlicr  trwufonnatioil  of 
M-miltle  movements  into  insenitible  mm-cmenta  j  for  Mntubk 
movements  no  longer  exist.  Nwcrthek-es,  tho  process  of 
decay  inx'olvcs  an  tncreaso  of  iosoasiblo  inovcmrnta;  sinoo 
tticKo  arc  tar  gronter  in  the  gases  generated  by  dccompou- 
tifln,t1uiu  tloy  ore  in  tho  fluid-solid  matters  out  of  which  tbe 
gnsca  ttti*c.  I^ch  of  tlio  complex  chemical  umt«  coujKtf  ing 
an  organio  body,  possesses  a  rhythmic  motion  iu  which  its 
many  component  units  jointly  partake.  When  decomposition 
break*  up  thcHC  complex  molcculus,  and  their  constituvDU 
aasnme  gnacous  forms,  tbcre  is,  besides  that  incrcneo  of 
motioa  iraphcd  by  the  diiTo-iion,  a  resolution  of  uuch 
motions  as  the  aggregnte  molecules  posfit-^cd,  into  tuotioni 
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^-  sf  thoir  coostitacot  molccuks.     So  Uiat  in  organic  <]ia«olii. 
^B  tiuii  wo  liavc,  first,  an  end  pul  to  tlinb  tratisronuatioi]  of  tlio 
^V  notion  of  units  into  the  motion  of  apgrogiten,  -vhich  con> 
^ilitutca  oToIation,   dynamicaUy  comidorcd;  and   wo  havo 
also,  lliougli  iu  n  subtlcT  hcusC]  a  transformation   of   tho 
molioa  of  aggTcgntcit  into  tlio  inolion  of  units,     StiUitin 
^_  not  tlms  sLown  tlmb  organic  diasolution  fully  nnsw-crs  to  tho 
^f  gooonti  di'Giiition  of  dJBColution — tlio  nbsorplion  of  motion 
and  concomitant  diaintogration  of  mnttor.     Tiw  dieintc^^nu 
tioQ  of  inattcr  is>  indcod,  conepicnons  enongli ;  l>iit  Iho  nb. 
BorptioD  of  motion  i»  nol  conKptcuona.     True,  tbc  fnc-t  that 
motion  has  been  absorbed  may  be  inferred  from  )Iio  faci 
tliat  till!  pnrticlca  previously  integrated  into  a  solid  mass, 
occupying  a.  smnH  space,  hove  most  of  tbcm   moved  away 
fi-om  OQO  another  and  sow  occapy  a  great  epocc ;  for  tbo 
motion  implied  by  this  transposition  must  Lavo  been  ob- 
tained from  Aomewlicre.     Hut  its  aourco  is  not  obvious,     A 
little  search,  however,  will  bring  na  to  its  derivation. 
^_      At  A  tcRipL-nituro  below  tlio  frcexing  point  of  water,  d&> 
^f^mposition  of  organic  mutter  docs  not  take  plao^— tbo 
intt'gratcd  motions  of  tlio  highly  integrated  molcculea  are 
not  resolved  into  tlio  disint«gnited  motions  of  ibcir  com- 
ponent  inolcculea.     Dead  bodies  kept  at  this  temperaturo 
for  an  indefinitely  long  period,  aro  prevented  fi-om  decom- 
posing  for  an  iudufinitely  long  period :  witness  tbo  frozen 
carca.se3  of  Iklamniollis — Elephanta  of  a  species  long  ago 
extinct — that  aro  found  imbedded  in  tlio  ico  at  the  moutlis 
L_  of  Sibcnun  rivers;  and  which,  though  they  havo  been  there 
IP^i^r  many  thousands  of  yean,  havo  flesh  tto  frci-h  that  wiivn 
at  length  exposed,  it  is  devoured  by  wolves.     What  now  i» 
tho  meaning  of  such  exceptional  prescrrationa  t    A  body 
kept  below  freezing  point,  ia  a  body  which  receives  very 
littlo  heat  by  radiation  or  conduction ;  and  the  reception  of 
bnt  littlo  heat  is  the  reception  of  but  little  molecular  motion, 
Tliat  is  to  say,  in  an  environment  which  does  not  furnish  it 
rith  molecular  motion  puHsiug  a  certain  amount,  an  orgaiuo 
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buily  tloca  not  nnder^  dtsaolution.  Connmuttorj 

evidence  ia  yicMcd  by  llic  variations  !□  rate  of  dinAoliitian 
wliicb  Bccomimny  vtuiationa  of  tom)i«raturti.  All  kaovr  tliol 
in  cool  weaUiLT  tlie  or^gaaic  sulMitanocs  uavd  ia  oar  Iioubc- 
liolds  keep  loDgrr,  ns  wo  say,  than  in  hot  weotbor.  Kqaally 
corlatu,  if  le«s  ftuniliar,  u  tlio  f«ut  tlmt  in  tropical  clitautn 
diyity  procmdn  much  more  rapidly  tluin  in  tcmpcralo 
climiitc^.  TliuA.  in  proportioa  fks  tlio  taulcculur  motion  of 
enrrouudiiig  mntlcr  is  grciU,  tlio  dciul  orgamKin  i-cccircs  na 
almndiuiLsiipplyorinoUon  to  rcplnco  tbo  ntotion  continually 
titki-n  up  by  the  diEpcrsing  molecules  of  tho  gnaca  inta 
whicli  it  is  being  diicinir-gTaled.  Tho  still  q»ioki<r 

deoompoeitions  prtxlticod  by  exposure  to  ttrtiSciaUyTnij^Ml 
tctinporaturra,  aflurd  farther  proofis ;  as  int4aaco  Uioso  n-lucb 
occur  in  cooking.  Tbo  charrad  Kurraccit  of  parts  tbat  hnro 
bocn  uiucli  hciitcd,  tiliow  aa  Uut  tho  uiolocalor  uotinn 
[tbsorbed  ItnA  served  to  dissipate  iu  gmiODiu  forms  all  iIm 
olcmcntA  but  tlio  rarbon. 

The  nature  and  causo  of  I>ii<»olut4oa  are  thus  clcuriy  di*- 
playod  by  ttio  aggrrgatca  which   bo   cl«arly  display   tho 
natoro  and  cauio  of  Evolation.     Ouo  of  tJi(»o  aggr(^gn(«t 
being  composed  of  that  peculiar  matter  to  witich  a  iiu^  jn 
quantity  of  conatitutional  motion  givos  great  phisticily,  and  ■ 
Uw  ability  to  evolve  into  a  highly  componiid  form  (J  103)  i     « 
we  ace  that  after  evolntion   haa  cectsod,  a  x'cry  mxlcrala     ij 
amount  of  molecular  motion,  added  to  tliat  alrenily  locked  ■ 
up  in  il«  peculiar  matter,   euffioc;!   to  canso    dissoluliuo.     i 
Though  nt  doalh   there  is  reached  a  stablo    rquilibrium 
among  tlio  sensible  massee,  or  organs,  which  make  up   the 
Iwdy ;  yet,  as  the  insensible  units  or  molcoulos  of  wliieli 
these  organs  consist  are  in  nnslablo  equilibrinm,    BmaU 
incident  torcca  saffico  to  overthrow  thom,  and  henco  disin- 
tegration proceeds  rapidly. 


{  160.  Most  inorgiuic  aggregates,  having    arrivod 
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Sense  forms  id  wliicli  compurntively  little  motion  is  rrtnincd, 
I  rEniain  long  wiHout  mnrkett  cliangcs.  tliicli  Iihh  lout  so 
much  nioliun  in  poking  from  tho  disintegrated  to  the  intc- 
g;r»tc>d  state,  that  much  inotiou  mtiHt  he  given  to  it  to 
cAuso  rosiimption  of  tho  disintegrated  state;  and  an  im* 
incn»o  (imo  may  clnpso  hcforo  tltvro  occur  in  tho  environ- 
ment, clinngoii  great  enough  to  comTnimientv  to  it  tho 
rvquieito  qimntitjr  of  motion.  Wo  will  look  tii-iit  nt  thoso 
pxf^cptionnl  iuorganic  "ggrcgut^it  which  retain  ranch  rootvon, 
nnd  tlierefore  readily  undergo  dinsolution. 

Among  thcec  aro  tlio  liquids  sod  volatile  solids  vliiclt 
diittii[)alo  under  ordinary  conditions — water  tlmt  ovitpoiutofl, 
cnrbounta  of  amitionift  that  wnslett  away  by  the  (li^'persion  of 
its  molecules.  In  nil  euelt  cneea  motion  ia  absorbed ;  and 
^aln-ays  tlio  di.->.wlution  in  rapid  in  proportion  as  tho  quantity 
of  heat  or  motion  which  tho  aggregated  mass  receives  from 
its  environmt^nt  is  gifAt.  Kcxt  como  tlie  cases  in 

whicli  tho  molccidc'A  of  a  Iiiglily  integrated  or  solid  aggre- 
gate, are  dLspereed  among  the  molecules  of  a  less  integrated 
or  liquid  aggrogato;  as  in  nquenna  eolntiona.    One  evidence 
lit  this  disintegration  of  matter  has  for  its  concomitant 
Ethe  absorption  of  motion,  is  thiit  soluble  substances  dissolve 
[tho  more  qui<'kly  the  liolti-r  tho  water :  stipposingolwaya  that 
ao  elective  affinity  comes  into  play.     Another  and  stiU  more 
'  concluBive  evidence  is,  that  when  crystals  of  n  given  tem- 
pcratiiro  are  placed  in  wutcr  of  the  eamo  tomperaturo,  tho 
^pnice.Hs   of  solution  is  accompanied  by  a  fall  of  teinpera- 
"turc — often    a   very   great    one.      Omitting    instances  in 
which  Rome  chemical  action  takes  place  between  tho  salt 
and  tho  water,  it  is  a  uniform  law  that  the  motion  wliiob 
rdispcrscs  tho  molecules  of  tho  salt  through  tho  vrater,  ix 
kt  tlie  expense  of  tlie  molccuhir  motion  possossod  by  tho 
water. 

MoESOS  of  sediment  accumulated  into  strata,  nflerwarda 
compressed  by  many  ttiousands  of  fi'ct  of  superincnntlM-'ttC 
Ktmta.  and   reduced   iu   course  of  timo   to  a  solid  stnta, 
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'■jnfty  retuoin  for  millions  of  ycnrs  unclmneed ;  but  m 
Bcqaent  mLllioriE  of  ytwn  tlicy  «ro  inevitably  exposed  (o 
disintognttlDg  actions.  Baised  alon^ nitli  otlicr  mcli  tnaoKi 

Unto  a  continent,  dcnndud  and  cxpowd  to  rain,  froAt,  and 
Iho  grinding  actions  of  glnoicrs,  tlioy  liare  tlieir  piu-lidn 
gnuluiilly  RCporatod,  carried   away,  and  widely  dis 

nOr  when,  aa  otliorvris«  happt-ns,  llio  cncrOAching  sea 
llicin,  tho  undermined  cltlb  wliicli  they  form  full  frora  timi^ 
1o  timo,  breaking  into  tragmenta  of  all  sizes;  the  wares 
rolling  ahont  the  small  pieces,  and  in  storms  taming  orvr 
and  knocking  togcUior  tbo  larger  blocks,  mdaco  thom  tn 
boulders  and  pebblcii,  and  &t  laat  to  eand  and  mud.  Eren  il 
portions  of  tho  disintegrated  strata  accomnTato  Into  shingli! 
bankx,  which  aAcm'iu'ds  bccomo  sohdiliod,  tlto  process  of 
diaaolntion,  arrested  Ibongh  it  tnny  be  for  oomo  enormou 

Fgfoologic  poriod,  is  Bnally  roamned.  As  many  a  ahcirv 
ehowH  us,  Iho  conglomerato  itself  is  sooner  or  lat<T  sabjod 
to  tlio  like  processes ;  and  iLi  com«nt«d  masam  of  hct»ro- 
gOQOoas  components,  lying  on  the  beach,  are  broken  up  and 
worn  nwny  by  impact  and  attrition — that  is,  by  oommonicalcd 
mechanical  motion. 

'\VhGn  not  ihns  effected,  the  disintegration  ts  efTcctod  by 

heommuDicat«d  mok'caisir  motion.  Tim  consolidated  slralnRi, 
located  in  boiho  area  of  subsidence,  and  brought  down  nciuvr 
and  nearer  to  tho  regions  occupied  by  molten  mjitlor,  comet 

I  eventually  to  havo  its  particles  brought  to  a  plastio  state  by 

Llieat,  or  finally  molted  down  into  liquid.     Wltatcrcr  may  1m 

tjts  subsequent  transfoTmatious,  tlio  trauarormntiuu  then  ex- 
hibited  by  it  is  an  ubsorption  of  motion  and  di^iintcgmtion 
of  matter. 

Uo  it  simpio  or  compound,  small  or  large,  a  cryabd  or  » 
mountain  chain,  vyvry  inorganic  aggregate  on  Iho  KiuHh, 
thus,  at  some  time  or  other,  undergoes  a  rorersal  of  Uioto 

'Dlianges  undergone  daring  its  ovolntion.  Not  that  it  nsoaUy 
piWHcs  back  oompletcly  from  tho  porooptiblo  into  Iho  imptrr^ 

foeplibUi;  as  oi^nic  nggrcgalca  do  in  gpcnt  port,  if  not 
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wholly,  Uut  sUll  iU  diaiutcgmtioa  and  dispcTftioD  cany 
it  some  disiancQ  on  the  vray  towanla  the  itnporccptiblo;  and 
llioro  nro  imsoiia  for  thi&kiag  that  its  arrivul  thtirc  is 
hut  dotaycd.  At  a  period  immi»«ambly  remote,  every  sach 
inorgnnic  aggregate,  nloDg  with  all  ondisitipdU-d  miinants 
of  or^inic  ng-grcgnUw,  must  ho  roduocd  to  a  gtnte 
(>f  gaM.-oua  diflusiuu,  and  ao  ooupkte  the  c>-gIu  of  iu 
changea. 

(  181.  For  tlio  Earth  as  a  whole,  when  it  has  gone 
through  tho  cntiro  sortos  of  its  ascending  trausformationa, 
must  rcmikin,  like  all  smaller  nggrcgatMi,  exposed  to  tfao 
contingencies  of  its  enTironment ;  and  in  the  course  of 
^oee  ceaseless  changes  in  progress  throughont  a  Umrcrso 
uf  which  all  parU  aru  in  motion,  must,  at  some  period  Li^ 
yond  the  atmoat  stretch  of  imagination,  be  sabjcct  to  forces 
soiGcioot  to  causo  it<  coraplcto  disinlt^mtioa.  Let  i» 
glaneo  at  the  forces  coinpotcut  to  disint^rate  it. 

In  his  essay  on  "  The  latcr-action  of  Natural  Forces," 
Prof.  Etelmholtx  states  the  thcirmal  equivalent  of  the  I^rth's 
itinveraent  through  space,  na  calculated  on  the  now  recoivod 
datum  of  ilr.  Joule.  "  If  our  Earth,"  lie  says,  "  wcro  by  a 
su'ldon  (>hock  broaght  to  re^t  in  her  orbit, — which  is  not  to 
be  feared  in  the  existing  arrangement  of  oop  sjrstem — by 
such  a  shock  a  quantity  of  heat  would  bu  gencratod  cqnrvl 
io  that  produced  by  tho  combuntion  of  fourteeu  such  Eurtha 
of  solid  coal.  Making  the  most  unravonrablo  assumption 
sa  to  its  capacity  for  heat,  that  ix,  placing  it  equal  to  tliat 
of  water,  the  ma^a  of  the  Earth  would  thereby  be  beatod 
lIjUOO  degrees;  it  would  thoruforo  bo  quite  fused,  and  for 
UiQ  most  part  reduced  to  vapour.  If  tJien  tho  Eurtli, 
after  having  been  thus  broaght  to  rest,  should  (all 
into  Uie  Suu,  which  of  course  would  be  tlio  case,  tho 
quantity  of  heat  dovelopod  by  the  shock  would  bo  400 
limes    greater."  Xow    though    Uiis    calcnlattoa 

dooms  to  bo  nothing    to  the  purpose^  since  the  Earth  ta 
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not  likely  to  Ew  BQiIdiuily  iimstod  in  its  orbit  &nJ  oot  I 
lliereforc  euddcol;  to  SM  into  tUo  Sua ;  yvt,  wt  lH<foru  jxitaud 
out  ($  171),  Uiera  is  a  forcu  at  work  which  it  t»  bold  m 
(It  liut  bring  tho  Eartb  into  the  Sua.  This  force  is  tlw  r» 
Mstanco  of  tliR  cthcroal  tucdinio.  From  oUuntml  nwistuun 
i*  inrorrod  a  retardation  of  all  morin^  bodios  in  tlio  Sobr 
Systvm— «  roiurdution  wbioh  oerlain  astronomera  oontcaJ 
vreu  now  sbovm  its  effects  in  tlio  rclati\-o  ncarauM  to  oiir 
auother  of  tlie  orbits  of  the  older  planets.  If,  tbon,  nltaI^U• 
tion  ia  going  on,  then*  must  come  a  time,  no  mutter  lie* 
remote,  when  tlio  alowly  diminishing  orbit  of  tlio  Enrth  wili 
end  in  tli9  Sun  ;  and  though  tltu  quantity  of  mulnr  luotion^ 
to  bo  thon  tmnaformod  into  molecular  motion,  will  not 
Ko  gT<-at  naihul  n-hich  ttie  calculation  of  Qoluiholt/.  ^ 
it  will  bo  groat  cnongh  to  reduce  Um  substanco  of  U;.  ..-:- 
to  a  gascoiu  atntc. 

Thia  di«solntion  of  tlio  Earth,  ond,  at  intcmils,  of  cvitj 
other  pLauet,  is  not,  howcviT,  a  dissolution  of  tbo  SuUr 
System.  Viewed  in  tlicir  mi»mhl4>,  all  tbe  obangva  n* 
liil)ili*d  throiighont  tbo  Solar  Syntcm,  arc  incidents  accoa- 
pnnying  tbo  integration  of  thu  rultre  mattvr  eompo«ing  it : 
thu  loctd  intogration  of  which  ooch  pUmot  ia  tho  aceiw, 
completing  itself  long  before  tha  gmeml  integmlion  it 
oomplc-Co.  But  oacb  aocondaty  mass  baring  gonu  tUrong^ 
■ta  evolution  and  reached  a  atoto  of  equilibriuui  nmong  iU 
partfl,  theroaAor  costinuoa  in  ita  extinct  gtatc,  ntitil  by  tho 
Ktill  progresfiin;;  general  intogration  it  in  brought  into  tliv 
cvutral  inaflD,  And  though  vaeb  such  union  of  a  iipcondary 
maa9  with  the  central  masii,  implying  tFanaformation  of 
molar  motion  into  molecular  motion,  cansra  partiAl  di^ 
Alston  of  the  total  maai  formed,  and  adds  to  tlio  quantity  of 
motion  that  has  to  be  di.tperjM^d  in  tbe  Hlmpc  of  li)>bt  ntii 
heat ;  yet  it  doc4  hut  postpone  thu  pitrtod  ut  which  thu  luul 
mass  must  become  compk-tcly  iutcgmtod,  and  its  cxceaa  ot 
coulainod  motion  mdiated  into  e]>aca. 
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*  §  183.  H<-r«  we  oomo  to  tLo  question  raisoil  at  tho  close 
of  tho  laat  chapter — does  Evolution  as  a  whole,  like  Krola* 
tiou  in  detail,  advanco  towards  complcto  quiescence  f  Is 
that  TOotionloHS  stnto  called  death,  which  ends  Evolalion  in 
organic  bodies,  tyjiical  of  the  universal  death  in  ivhich  Kro- 
Itition  at  largo  must  end  ?  And  have  wo  tbiui  to  contem* 
pluto  a»  tho  ontcomc  of  thiiif^s,  n  honndlesa  space  holding 
hero  and  there  extiiict  swas,  fated  to  remain  for  ever  with- 
out furtliiT  clmn;^. 

To  BO  epccubtiro  an  intjniry,  nono  but  a  specukitTO 
answer  ia  to  bo  expected.  Such  answer  as  may  bo  Tontured> 
must  be  taken  le^s  as  a  positive  answer  than  as  a  domarrcr 
to  tlio  eoncluMOR  that  tho  proxinmto  result  must  be  tiie 
ultimnto  result.  If,  pushing;  1o  its  cxtrcuno  tho  urguoient 
that  Evolution  must  como  to  a  close  in  complete  equilibrium 
OP  rest,  lh«  rcodor  stiggeats  that  fur  aught  which  nppcsra  to 
tho  conti^ary,  the  Universal  Death  thus  implied  will  con- 
tinao  indo6mtcly,  tt  ia  Icgitimnto  to  point  out  how,  on 
cnnying  the  argument  still  further,  wo  aro  led  to  infer  a 
subHet|iient  Universal  Life.  Let  ns  Eeo  what  may  bo 
nssigiifd  as  grounds  for  inferring  this. 

It  has  been  already  Ehowa  that  all  equilibration,  so  for 
as  wo  can  tnico  it,  is  relative.  The  die^ipatiun  of  a  body's 
motion  by  communicatiou  of  it  to  surrotiuding  waiter,  i>olid, 
liquid,  gaseous,  and  ethereal,  briuga  tho  body  to  a  lixcd 
poeitiun  in  relation  to  tho  matter  lliiit  rvl>jitract.-(  its  motion. 
But  all  its  other  motions  continue.  Further,  tliia  motion, 
tho  dtsappearanco  of  which  causcis  n.-Iativo  equilibration,  ia 
Dot  lost  bat  simply  transferred.  Whether  it  is  directly 
tranfiforn;cd  into  iuscneibh)  motion,  na  happens  in  tbu  easo 
of  the  Sun ;  or,  whether,  as  in  the  scnaiblo  motions  going 
on  around  us,  it  is  tUroctly  trausformcd  into  smaller  sensible 

■  ThnucU  tbi*  dui[iU«'  i*  now,  tliii  itctlon,  titi  tbo  on*  tcHUiwlnt;  l>,  nm 
Bot  now.  Ia  tli«  Ant  tditim  tb«y  ww«  intJudKl  in  tlio  fiajil  *octiDii  of  tlie 
tangoing  duvpUa.  Whilo  luliitantliUy  tlia  um*  m  before,  tho  kr](uiiio  ii 
bM  (Mm  ia  NdM  pUcca  ikbl<n)vtat«d  suit  iu  «tb«r  pUoM  cnfoivtd  bf  ii4i- 
LioDol  niMtar. 
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motions,  and  tlicso  into  etill  Bmnllcr,  nnlil  tlicj  bccomt 
tenwblo,  matters  uot.  In  every  iasUij](.'o  the  ultiuate  manb 
is,  that  whittoTpr  motion  of  toafises  is  lost,  re-appcws  u 
molccuW  motion  p<'rvadiDg  tpoco.  Hina  Uiu  qiu-i^tioiu  m 
have  t<y  conftider,  are— Whether  after  the  conplctJoii  of  all 
tlio  rolativo  pquilibrationB  which  bring  £rolutioti  to  a  eloef, 
tliero  remain  ooy  further  cquilibriktioDS  to  ho  cfl<>ct«dT— 
IrVhethcr  there  are  any  other  motionB  of  muses  that  mut 
eventually  be  transformed  into  molecular  inotiou  7 — Andil 
thero  aro  snch  ollior  motions,  wluit  must  bo  tho  conseqaeaM 
when  the  molecular  molion  generated  by  their  truinfinBi^ 
tion,  is  added  to  Uiat  which  already  oxist«  F 

To  the  finil  of  these  qucctions  the  answer  is,  that  ihenil* 
remain  motions  which  ore  iindiminislicd  by  oil  tho  relatin 
equilibrations  we  have  considered;  namely,  the  motiom  o( 
tranGlutiun  posKessed  by  those  vast  masses  of  nmlter  calM 
BtoTB — remote  suns  tliab  aro  probably,  like  our  own,  tin- 
rounded  by  circling  groups  of  phuiets.  The  belief  that  lb 
stars  are  fixed,  hits  long  since  been  ohoodoned :  obsemtioB 
has  proved  mntiy  of  them  to  have  sonsihlo  proper  utotioiu. 
Moreover,  it  has  been  ascertained  by  measureinvnt  lliat  ia 
relation  to  tho  atnrs  nwirtst  to  ns,  our  own  alar  tm\i-b  ti 
the  rate  of  about  half  a  million  miles  per  day ;  and  if,  at  i> 
Admitted  to  bo  not  improbable,  our  own  star  ts  moving  in 
tho  same  direction  with  adjacent  stars,  ila  absolute  vi-locil; 
may  be,  and  most  likely  is,  immensely  greater  than  tbii. 
Now  no  snch  elianges  aa  those  taking  place  within  tho  Sukr 
Systein,  even  when  carried  to  tho  rxt<.'»t  of  integrutiog  \iw 
whole  of  its  matter  into  ono  maitii,  and  dtfliising  ail  iti 
relative  motions  in  an  insensible  form  through  spoco,  caa 
nffvct  these  sidereal  motions,  ncnco,  tltero  appears  no  altov 
native  but  to  infer  tlrnt  they  mutit  remain  to  bo  equilibrate*! 
by  some  Buhscqueut  process. 

Tho  next  question  that  arisoB  is — To  what  law  do  sideml 
motions  conform?  And  to  thin  quoation  Astronomy  r<<i)lMi»-- 
the  law  of  gravitation.    The  movements  of  binary  stiuv  ban 
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Qved  tliia.  Tlic  pc-i-iodic  timm  of  xiindry  Vinuy  ftUkrsImi'o 
been  calculated  on  Uio  asaumption  that  thv!r  revolulJoiui  are 
dot«nniiivd  by  a  force  bk«  tbiit  wLicb  rvgiilatt-s  tlio  rerolu* 
tiuiis  of  plnnctfl  timl  uitcUibcsj  ood  tbo  subsoqncut  porfor* 
niancfia  of  their  rerolatioiis  in  the  predicted  periods,  have 
vtrifiwl  iho  assniRption,  If,  thon,  thcBo  rcmoto  bodies  ore 
vciitrcs  of  gmvitjitton — if  v,-«  infer  tliot  oti  other  stare  sjo 
centres  of  graritatioD,  as  we  may  fairly  do— and  if  wo  draw 
the  nnavoidablo  corollary,  that  the  gravilative  force  wliicb 
so  conspicuotisly  aiTi.-cts  stars  that  are  near  one  another, 
aUo  nfG>cts  remote  stars;  we  tuuat  cODoludo  tJint  nil  the 
ruCQibers  of  oiir  Sidereal  System  gravitate,  iudividuully  and 
collect  ively. 

But  if  tliciio  vridely-difuperscd  moving  masm?3  mutwilly 
pravitate,  what  must  happen  f  There  sjipeara  but  one  ten- 
able answer.  Tliey  ciuinot  prescn'c  their  present  arrange- 
ment :  tliu  irregubir  diatribuliou  of  our  Siderejil  System 
buing  fmch  as  to  render  even  a  temporary  moving  cqui- 
libriom  impossible.  If  the  stars  aro  centres  of  an  attractiro 
force  that  varies  inversely  as  the  aqnare  of  tbo  distance 
there  is  no  escape  from  tbo  inference  that  the  stmcturo  o( 
our  galaxy  i«  nndi-rgoing  change,  &a<l  most  continue  to 
ondcrgo  change, 

lliusi,  in  tbo  absence  of  tenable  atteniati\'e3,  wo  aro 
rought  to  the  positions  ^— 1 ,  tliat  the  stars  aro  in  motion ; 
— 2,  tbut  llicy  move  in  conformity  with  the  law  of  gravita- 
liou ; — 8,  that,  distributed  ns  they  are,  they  cannot  move  in 
conformity  with  the  law  of  gravitation,  without  under- 
gtitng  ro-armngeinent.  If  now  wo  ask  the  natnro  of  ihia 
n'-armagcineiit,  wo  find  onritelvoa  obliged  to  infer  a  jiio- 
grcBsive  concentration.  Stars  at  prescut  dispersed,  mnst 
become  locally  aggregated ;  existing  nggregutions  (exeept- 
iug,  perhaps,  the  globular  clust<'rs)  muKt  grow  more  dense ; 
nntl  aggregations  tnut>t  coalesce  with  one  another.  That 
intx'gration  hiw  been  progressing  throughout  pa-it  eras,  we 
found  to  be  indicated  by  Iho  etructuni  of  tbo  heavens,  id 
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general  and  in  detail :  na<l  of  the  extcul  to  wLicIi  tt  lias  I 
Gomc  pinccsnircadf  gone,romarkal>lQ  iostanccanre  furtmlKJ 
by  Uie  llngcUanic  cloads— two  doacly.packoil  ajfglumi'n-, 
lioBs,  not,  iudwd,  of  single  stars  oniy,  btit  of  iiogio  >b 
of  cluiiti'r.H  regular  and  irregular,  of  ncbidao,  and  of « 
ui'buloiiity.     'ilutt  tlieso  liavi}  been  formed  bj  mutanl ; 
tation  of  imrts  onco  vridi^ly  scatlorcd,'tbero  is  eridcnco  il 
tbo  borrenncsB  of  tlvo  earroondiDg  ccWtial  spaces  :  tli«  bd 
becula  minor,  ospcciall;,  bi-ing  Heated,  a»  Hamboldt  nj 
in  "a  kind  of  stArlosa  desert." 

'Wliflt  roost  bo  the  limit  of  EQcb  cooccutmtioDs  ?  The 
mutual  attraction  of  two  Btars,  when  it  so  far  prcdominatts 
0T<T  otlior  itttractions  aa  to  cauite  approximation,  aJmel 
certain!}'  ends  in  tJiu  fonnation  of  a  binary  star ;  muco  tits 
motions  gc-ut-mted  by  otlu-r  uttractions  prevent  tbe  two 
»tar»  from  moving  in  straight  lines  to  tbeir  oomiuott  ccntro 
jf  gravity.  Bttwccn  small  clustcra,  too,  having  also  ccitain 
proper  inolionM  as  elustvrs,  mutual  attraction  cmy  Irad,  not 
to  Domplc-te  union,  bat  to  the  formation  of  binary  clustcn. 
As  the  process  continues,  howorcr,  and  tlie  clu^t^'rs  bcooma 
lur^iT,  they  tnuxt  more  nioru  direclly  ton-iirds  caeli  otW: 
thus  forming  clusters  of  incn-aaing  density.  Wbile,  there- 
fore, during  tho  earlier  slages  of  conecutrul ion,  the  pf*. 
biibiliiiea  are  jmmenso  against  the  octiud  contact  of  thcM 
mutually-gravitating  musse-i ;  it  i»  tolerably  manifest  tlist, 
aa  tlio  concentration  ina-easoa,  colliaion  muiit  beoomu 
proltablti,  and  uUimut<:Iy  certikin.  Tim  is  an  inference  not 
lucking  the  support  of  high  authority.  Sir  John  Bersdirl,] 
treating  of  thoBU  numerous  and  Tariouiily  -  nggregaled] 
clusters  of  stars  revealed  by  the  telescope,  and  citing  wit 
apparent  approval  bislatlier's  opinion,  that  thomcnvdifTuMill 
Mid  irregular  of  the«e,  arc  "globular  clatters  in  a  lew 
Tiwccd  8tat«  of  condensation ;"  subsequently  remarks,  il: 
"  among  s  crowd  of  solid  bodies  of  wlmtoror  itixe,  animutit 
by  independent  niid  partially  opposing  impalsca,  motions  op. 
ptufite  to  each  other  mmt  produce  collision,  detitructioa  < ' 


nnd  sabsidcnco  or  near  npproRcli  townrils  tbe 
c<?atrc  of  prrpondenut  attraction ;  while  those  whioli  con> 
spire,  or  nhich  rcituuD  oatstanding  after  encli  conflicte, 
tnuW  iiltimiitcly  give  rixc  to  circiiiutk'n  of  n  pemumcat 
character."  Kow  vhai  is  here  alleged  of  these  minor 
clastcre,  cannot  bo  dciued  of  Iai;^  cliutcrs ;  uid  thus  tlte 
BhoTc-iiirirrcd  process  of  concctitnttion,  appears  cert«iii  to 
briug  about  on  mcrcosiiigly-rrcqumt  integration  of  nwnpos. 
We  have  next  to  consider  the  consequonces  of  tbe  accom- 
pna^nng  loes  of  vclorilj.  Tlio  Ecnfiblo  motion  irhich  dinap. 
pcnr«  cannot  1)0  do«tr»y«i,  but  must  bo  trauitfonufid  into 
iusonsible  notion.  Wliat  will  be  tbo  cffc-ct  of  thia  initeniiibto 
notion  T  Already  wo  have  kccd  tlmt  were  the  Earth  ar- 
reatcd,  diH8i]>ation  of  its  substance  would  result.  And  if 
so  relatively  email  a  momcQlam  aa  that  acquired  by  Uio 
Earth  in  falling  to  llio  >Sun,  nonld  be  Cfguivalont  to  a  molc- 
culnr  motion  sufiicient  to  reduce  llio  Earth  to  gases  of  ox- 
Ircmo  rnrily;  what  nust  bo  thenolecular  motion  penerated 
by  (be  mituiilty-arrcsted  momentn  of  two  )>tur»,  tliat  have 
moved  to  tlieir  common  ccnire  of  gravity  tlirough  spaces 
imuoaforably  greater  F  There  seems  no  sltemntivo  but  to 
conclude,  that  it  would  bo  groat  enough  to  reduce  tbo 
natter  of  (ho  stars  to  lui  almost  iaconccivablo  tenuity — a  tu- 
imity  like  (Iiat  wliich  we  ascribe  to  nebular  matter,  HhcIi 

being  the  immediate  cflect,  what  would  be  the  ulterior  effect  ? 
Bir  John  IIcTEchcl>  in  the  passage  above  quoted,  describing 
tbo  colluiioas  that  mnat  ari.te  in  a  concentnitiug  group  of 
stars,  odds  (hat  thoso  stars  "which  remain  ontalandiug 
after  sucli  conflicte -biimI  ultimately  give  ri«o  to  circula- 
tioa  of  a  pcmiancRt  clinrneter."  Tbe  problem,  however,  is 
here  dealt  with  pnrely  as  a  mechanical  one :  the  assuuip* 
tton  being  (hat  tho  mutually-arrcstcd  masses  wilt  con- 
tiniw  as  maxH'S — an  AMumption  lo  which  no  objiMJlion  ap- 
peared at  tho  time  when  Sir  John  HerscLel  wroto  (hia 
paeaago ;  sinoo  tbo  correlation  of  forces  was  not  (hen  ro- 
cognizcd.     But  obliged  as  wo  now  arc  to  conclude,  tltat 
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Blara  moving  al  tho  lugh  TcloriUcs  ncqtiirrd  cttmng 
trntion,  will,  by  luntoal  arrciit,  bo  dwsipjited  into  gases,  lit 
urublcm  becomes  diflV-Tvnt ;  aud  a  different  infcronco  eovat 

I  unavoidable.  For  Ibo  diiTosed  matter  prodnccd  by  sncli  em- 
flicts  mtul  form  a  resisting  moditim,  occupying  tliat  ccntnl 
n-gion  of  tho  clastcr  throogli  nliich  its  motabcra  from  time 
(0  timo  pass  in  describing  their  orbil« — o  pcsii^ting  mmliun 
which  thpy  cannot  move  tbrou^lt  without  hnving  their  relo* 
cities  diminislivd.  JCvctj  addilional  coUlsioQ,  by  aagmcnl- 
iiig  thi:«  Toai-Hting  medium,  and  making  tlio  losses  of  vobdrj 
greater,  must  nid  in  prL-rcnting  tlio  c»tnbltHlimcnt  of  tW 
cqnilibrinm  nliich  would  cl!<o  arise ;  and  so  mnat  conspin 
to  product)  more  fi-cqncnt  collisions.  And  tho  ncbulow 
matter  thoa  formed,  presently  envdnpitig  tho  wbolo  chuicr, 
mast,  by  continuing  (o  shorten  tho  gj'rations  of  llio  mOTing 

I  nasses,  entail  an  incroasingly  actiro  integration  and  rr<- 
activQ  diairtt'gration  of  them;  until  tbey  nro  all  diaii- 
patod.  'Wlicthcr  thi.^  process  coinplctos  it^trlf  intk' 

I>oiidoutly  in  difiercnt  parta  of  our  Sidcrral  System;  or 
whether  it  completes  itself  only  by  ogKrcfrating  tho  whole 
matter  of  our  Sidereal  System ;  or  whether,  as  seems  not 
unlikely,  local  tntrgrntions  and  diflinti^grrttions  mn  their 
courses  wliilo  tho  general  integration  ia  going  on ;  are  ip>oi»> 
tions  that  need  nob  be  discussed.  In  any  casu  tbo  coactu- 
Hion  to  bo  drawn  it,  that  tho  integration  mast  continno  until  I 
the  conditions  which  bring  about  disintegration  am  rcacliodfj 
and  that  there  must  then  ensoo  a  diffusion  tLat  undoes  tho' 

'  preceding  conceBtrotion.  lliiii,  indeed,  ix  tho  eon- 

L'luMou  which  presents  itself  as  a  deductiou  from  llio  penttt-^ 
ence  of  force.  If  stars  cwncenlmting  lo  a  eommon  centre  (4] 
gnkvity,  eventually  rcacli  it,  then  tho  qnnntities  of  motiorj 
they  have  acquired  must  k«£Rco  to  eorrj-  them  away  again  tc] 
iboso  remote  regions  whence  they  started.  And  siucc,  by  ihr' 
conditions  of  the  caso,  they  cannot  return  to  tlH^so  rentolt 
regions  in  the  ohapo  of  concrete  ma««eR,  tliry  must  nH 
in  the  HhjpD  of  diQuscd  masses.     Action  and  icactiou  b«tn| 
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eqiuil  and  opposite,  tbo  moroeatDtn  producing  diRpcrsioii, 
muiit  bo  as  gront  as  Uiu  momcatum  acquired  hy  aggregaliouj 
wul  being  spread  over  the  faiaa  quiuitiljr  of  nintt<.T,  piust 
cnoBO  aa  oqnivslcnt  dutribotiou  tlu-ougli  epoce,  whatever  bo 
the  form  of  Uio  matter.  Ono  condition,  however, 

eesontial  to  tlio  literal  riilfiliucnt  of  iLia  rOMilt,  must  bo 
^KiOificd ;  namely,  that  tho  quantity  of  molecular  motion 
radiated  into  »pncc  by  cacli  star  in  the  counio  of  its  forma- 
tion &om  difliiscd  matter,  Bball  citbor  not  oscnpo  from  our 
Sidereal  Syet«m  or  shall  bo  compensated  by  an  equal  quan- 
tity of  molecular  motion  mdiatcd  from  other  piirts  of  space 
into  our  Sidereal  Syatein.  In  other  wonlf,  if  we  set  out 
witli  Uiat  amount  of  molccobu:  motion  implied  by  the  exi»t- 
CDce  of  tlio  matter  of  our  Sidereal  System  in  a  nebnlous 
form  J  then  it  fuHows  from  tbo  pcnistenoo  of  force,  that  if 
'this  matter  undorgoea  the  re>distribution  constituting  Evo- 
lution, tJio  quantity  of  molecular  motion  given  ont  during 
tbo  integration  of  cocli  nutus,  plus  tbo  quantity  of  molecular 
motion  given  out  during  the  integration  of  all  the  masses, 
mnat  suffice  again  to  rcduco  it  to  tbo  same  nebulous  form. 

Hero,  indeed,  wo  arrivo  at  a  bnnicr  to  our  reasoningR ; 
since  WD  cannot  know  wbethcr  tbis  condition  is  or  is  not 
fillAQed.  If  the  ether  which  fills  tbo  interspaces  of  our 
Bidereal  System  has  a  limit  somewhere  beyond  the  outer- 
most stant,  then  it  is  inferrable  that  motion  is  not  lost  by 
radiation  beyond  thLi  limit;  and  if  so,  the  original  degree 
of  diflusion  may  bo  resumed.  Or  eiipposijig  tbe  ethereal 
mcdiam  to  bavo  no  such  limit,  yet,  on  the  hypothesis  of  an 
unlimited  space,  oontnining,  at  certain  intervals.  Sidereal 
Systems  like  our  own,  it  may  be  that  the  quantity  of  mole- 
cular motion  radiated  into  tlie  region  occapied  by  our 
Sidereal  System,  is  equal  to  that  which  our  Sidcrcnl 
System  radiates ;  in  which  cuko  tbo  quantity  of  motion 
possessed  by  it,  remaining  nndimiuished,  it  may  eontinno 
during  unlimited  time  its  alternate  coocontnttiong  and  dif- 
fusions.    Itut  if.  on  the  other  bund,  Ibrouebout  boundlesa 
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spaoo  fiUod  with  otlirr,  Uicro  exist  no  otlicr  GiJcml  $v>* 
totns  Eul>j<;ct  to  like  c1iangt>s,  or  if  such  otlicr  Si^li-n-a) 
Systems  c-xist  at  mgro  tliaa  a  ccrtniD  nrcmgo  cUetiiDCti  (nm 

1  one  anolliCT ;  tlicn  it  eccms  nn  aKnToitLiblo  cooclasioa  Uut 
tbe  qonntity  of  motion  possessed,  most  diminislt  bjr  rulik* 
tiou ;  »D<1  Umt  so,  oa  cncb  Gucccssiro  rDsttmption  of  tha 
ncbuloas  forni,  ,tlio  mntlcr  of  our  Sidcre^U  Syslcm  inQ 
occupy  a  less  8pnc«  ;  until  it  reaches  cither  a  state  in  wliich 
its  conccQtr»tioiia  and  diffusions  aro  rdutiToly  staall,  or  a 
Htato  of  comploto  aggregation  and  rest.  Since,  howons', 
wu  haro  no  ovidt-nco  showing  tlio  exiRtenco  or  non-cxisli.iieo 
of  Sidcrcjil  Systems  throughout  remoto  epaco ;  and  Bioco, 
fiWu  hnd  wo  such  cvidonce,  a  Irgitimato  conclnsion  cotiU 
not  bo  drawn  from  pri-mUes  of  vrbicb  ono  olomuul  (im> 
Limited  xpiioc)  is  iuconceirtiblo ;  wo  most  bo  for  crur  irithout 

'  answer  to  this  trttuscondcnt  question. 

Bat  confining  ourselves  to  tho  proximnto  and  not  atcfs- 
eorily  insoluble  question,  wo  find  reaaou  for  thioleiug  thai 

'  aftor  tho  completion  of  those  varions  equilikntiona  which 
bring  to  a  closo  all  tho  forms  of  £rolution  wo  have  contour 
phtt«d,  thiTO  must  coniiuuo  an  cquilibntiou  of  a  fnr  widur 
kind.  Wlioa  that  integration  cverym-hcro  in  progrosa 
throughout  our  Solar  System  has  nuurhcd  its  climax,  th«r« 

,  iHll  remain  to  bo  cfibctod  t)to  immcasnrenbly  greater  into- 

[gration  of  oar  Sobir  System,  with  other  such  Byslcnw. 
There  mast  then  re-appear  in  nKjlt-ewlar  motion  what  u  Iwrt 
in  tho  motion  of  mosses;  and  tho  inevitable  tnmsformatioa 
of  tlus  motion  of  inassos  into  molecular  motion,  cannot  take 
place  without  roducisg  tho  masses  to  a  nebalous  form4 

§  183.  llius  wo  are  led  to  tho  conclusion  tfaafc  tho 
enliro  process  of  things,  as  dispbycd  in  tlto  aggregato  of 
the  vjjiiblo  Univcrso,  is  auologouit  to  the  entire  process  of 
things  as  disphiycd  in  tho  smaUcst  aggregates. 

llotion  as  woUoa  Unttcr  beiti^' fixed  in  qunntily,  it  woald 
that  tho  change  in  tho  distribution  of  Mailer  whidl 


DIB80LCT1OX. 


£37 


Motion  rfTi-cU,  coming  to  a  limit  iti  whiclicrcr  Oircclion  it 
in  i-iirriiil,  tbo  iiiJc^tmcLible  Motion  Uioroupon  neccs»ituto:s 
a  rovcrso  dislribution.  Apparently,  tho  tujivcrsally-co. 
existent  forces  of  uttrACtion  iind  repulsion,  whiclt,  as  wo 
Iirivo  kOCn,  ncccsaitato  rh^tbm  in  ftU  minor  changt^a  tlirongli- 
ont  Oi6  CmTerso,  also  nocossitsto  rhyllim  iu  tho  totality  of 
its  cluuagcm — prodnco  now  aa  immcasarcablo  poriod  dunog 
nliicli  tlio  attractive  forcca  predominating,  causo  univcn^al 
cciucentration,  and  tLon  an  immCMomblo  period  during 
vihkh  tlio  repuUiro  forces  predominating,  canso  univorsal 
diHugion — ftlteraato  cms  of  Evalntlon  and  Dissolution.  Ajtd 
tliua  there  u  sn^gvstcd  ilio  conception  of  a  poat  during 
wliicli  tlioro  liavo  been  ancccssivo  Kvolutiona  aiutlogous  to 
tliat  which  is  now  going  on;  and  a  fatare  during  which 
BiiccesBiTO  other  such  Evolutions  may  go  on— ^vct  tho  some 
in  principle  but  noTor  tho  gouio  in  cosct'cto  result^ 


cuAPTKU  xxrv. 

Bl-IDCARV    ASD    COSCLUSION. 

§  I&i.  At  tite  closD  of  •  mirk  Uko  Uiix,  it  u  rooro  i 
uMually  ucudfiil  to  contcmplnlo  m  a  whnlo  tLut  wKicIi  ibti 
siiccoasive  clmplors  hnvo  presented  in  parte.  A  ooliorcDlj 
knowlod^  inipliofl  sotnctliing  more  than  t!io  cstubluiluiic]it| 
of  coniwxions ;  ve  mast  not  rest  oftor  Booing  how  ntek 
ininop  group  of  tniOis  falls  into  its  pkce  within  Ho'mo  nm'orl 
gmup,  aud  liaw  »11  tbo  mnjor  {p^>up9  fit  together.     It  it' 

[xequisito  that  vc  eJioald  retire  a  »pace,  »nd,  looking  at  tlm 
entire  structuro  fn>m  n  diKtimt-o  nt  which  ilotoils  ant  loit  \fl 
TOW,  observe  its  ^iicrol  chiimctcr. 

SoinvtliiDg  moro  than  recnpituhvtioa— «oin«ttiin^  more 

L«ren  tlian  an  organiiocd  rc-atittomciit,  i^'ill  coiuo  within  th« 

'Mopo  of  tbo  cbaptor.  _'Wo  shall  God  th&t  in  their  CTUvmAI* 
tbo  gonenl  truths  ruochod  exhibit,  under  cerfjiiu  unpoots,  a 
oneacas  not  bithcrlo  ohanrod. 

Then  is,  too,  a  special  reason  for  noting  how  the  mrioai 
divisions  and  sub^dinaions  of  the  argnment  consuliduiet 

.  nitnii'Iv,  tluit  tho  th(roi7  nt  largo  tlutrohj  ohtoins  a  finnl 
illastratton.  The  reduction  of  tho  gon«nJi»tlion«  that  bam 
be«n  vet  forth  to  a  completeljr  integrated  8talo>  exompUfioa 
once  more  tlw  proooss  of  Krolutivn,  and  strcogthotu  stOl 
fbrthor  the  geuerU  fabrio  of  conclosions. 

§  18fi.  Here,  indeed,  wo  find  Dorfolves  bnmght  roond 


aUUKART  AilD  OOXCLCSIOH. 


539 


onoxpocfccdly,  and  very  eignificautly,  to  Uio  traUi  with  wkioli 
wo  «et  uut,  and  with  wluch  ohp  re-survey  mast  coinmenoe. 
For  this  mtegratetl  form  of  knowlodgo  is  the  form  nliich, 
opart  from  Uio  doclnne  of  Evolution,  we  docidod  to  be  the 
highest  form. 

Wht-n  Tfc  inquired  what  constitutes  Philosophy — ^whoii 
wo  coitiparod  nioa's  ^tu-ionx  conceptions  of  Philosophy,  bo 
that,  elimioatiiig  the  elements  iu  which  thoj  diflcrcd  we 
miglit  Hco  in  wlut  thoy  agreed ;  wo  found  in  them  all,  the 
tacit  implicntion  that  Itilosophy  is  completely  tmifiL-d  know- 
ledge.  Apart  from  each  particolar  Bchemo  of  unified  know- 
lodge,  and  apart  from  tho  propoBcd  methods  by  which 
unification  is  to  boclToKcd,  wo  traced  in  orory  caso  tho  buliof 
that  uniHcatiOQ  is  possible,  and  tlmt  tho  end  of  Plulowpby 
is  the  acliicvemont  of  it. 

Aeocpting  this  conclusion,  we  went  on  to  consider  the 
data  with  which  PhHo«>phy  must  si't  cmt.  Fumhiniental 
propositiona,  or  propositions  not  deducible  from  deeper 
oaoD,  can  bo  established  only  by  showing  tho  complete 
coiig;ruity  of  all  tiio  rcsiults  rrochtrd  through  tlie  assumption 
of  tlicm;  and,  premising  that  thoy  were  assumed  till  bo 
cstublislicd,  wo  took  as  our  data,  those  organized  com- 
{lononts  of  our  intelligence  witliout  which  there  cannot 
go  on  the  mental  processes  implied  by  philosophizing. 

From  tho  spccificntien  of  thcso  we  passed  to  certain 
primary  triitIis—"nio  Ind<«tnictibillty  of  Mutter,"  "Tlie 
Continuity  of  Motion,"  and  "  The  Peidstcnce  of  Force;'* 
of  which  tito  Inst  is  nltimato  and  tho  Others  derirativo. 
Having  pnn-iously  seen  that  our  experiences  of  Matter  and 
Motion  are  resolvable  into  expcrieuccs  of  Force;  we  fiirlhcr 
saw  the  truths  that  Matter  and  Motion  are  nochangnble  in 
quantity,  to  be  implications  of  the  truth  that  Force  la'nn- 
rliungcaUo  in  quantity.  This  wo  discovered  ia  the  troth 
by  dorivalion  from  wliich  all  other  trutlis  are  to  be  proved. 

The  first  of  tho  truths  which  presented  itself  to  be  so 
proTodj   wa«   "  Tho  Fcrsistvnoo  of  tho    Beluliona  among 
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ForoM."  Tlilfl,  wlijch  U  ordinarily  cAllcd  TTiiifonnitjr  rf 
L»w,  we  found  to  bo  » ii«coMiu-]r  iraiilicntioa  of  Uio  lud  Uul 
Vorco  can  ntiUicr  arise  oat  of  uolliitig  tior  lupao  into 
nothiiig. 

Tlie  deduction  next  drawn,  wii»  Hud  forces  wUich  seem  lo 
\te  lostero  transfonno^l  into  tlieir  eqaifalents  of  other  forces ; 
or,  con-nncly,  lliitt  fai-coa  nliicb  become  tnAnifoatj  do  >o  hj 
iliMppcarsnce  of  prc-oxisting  eqairaWnt  forces.  Of  tboM 
truths  vru  found  iUuslratiotut  in  llio  motions  of  tho  ticamdj 
bodira,  ia  tlio  clumges  going  on  over  tlit}  Knrtb'ii  tarlma), 
and  in  all  organic  and  supcr-orgiksio  actions. 

It  tnmod  out  lo  bo  tbo  same  with  tbe  law  tbitt  i:rLi7tliiiig 
movM  along  tho  lino  of  least  rcsistcnco,  or  tho  liaa  ol 
greotest  traction,  or  their  roeoltant.  Among  moTcmentA  of 
»U  orders,  from  those  of  stan  down  to  Uioso  of  uervooa  ilifr- 
charges  and  commercial  cuircnta,  it  was  abon*n  both  that 
this  is  BO,  and  tliat,  given  the  Persistcnco  of  Force,  it  mnat 
bo  ao. 

So,  too,  wo  saw  it  to  bo  with  "  Tho  lUtythm  of  Mottoa." 
All  motion  alt«niatoi — be  it  the  motion  of  planota  in  tbuir  | 
tifbits  or  ethereal  molecules  in  tbeir  nndulationa — bo  it  tha 
cadencos  of  spoceh  or  Oto  rises  and  fallii  of  prices ;  and,  at 
bifuro,  it  became  mftnifext  tluit  Force  being  ]>t>rs)atcnt,  tLii 
purpctual  reversal  of  Motion  between  Uoiita  is  inevitable. 


§  184).  Tbcite  trudui  holding  of  all  existonocii,  ncn 
rooogoixed  aa  of  tho  kind  requiiod  to  conslituto  what  wre 
diKtingnisbod  as  rhilusopby.  Bat,  on  coaeidcrtog  them,  w* 
perceived  that  as  tlioy  stand  tlic;  do  not  form  nnytliing  Itko 
a  I'bilosopbj- ;  and  thnt  a  I'litlosophy  cannot  be  furiofd  I7 
nnjr  nombcr  of  iuch  truths  eeparutDly  hnowu.  £ach  audi 
truth  expresses  tho  gcnorol  law  of  some  ono  factor  by  nliicU 
pbeuomona,  ax  wo  habitually  cxperienoo  thutn,  nro  pru- 
ducod ;  or,  at  mo«t,  expresses  Uio  law  of  co-opcmtioa  o( 
KHuo  two  fiictors.  But  knowing  wliat  arc  tho  elements  of  a 
I>roces8j  is  not  knowing  how   these  ok-ments  cumbino  U> 
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cflbct  it.  That  wliicli  ulsno  can  nnifjr  knowledge  most  bo 
tJje  law  of  oo>opGntttoa  of  all  tho  fitctors — a  law  oxprcssiog 
eimnltaiMOnfly  the  complex  antecedoats  and  the  complex 
ocDScqufiiiU  which  any  plionouiciion  as  a  wholo  presonU. 

A  further  inference  was  that  Philosophj,  aa  wo  undor- 
etand  it,  most  not  unify  E«parate  concrete  phenomena  only^ 
and  must  not  stop  short  with  unifying  scparato  oUncs  ol 
concrete  phenomena;  bnt  mast  unify  all  concrcto  pheno- 
mona.  If  tho  law  gf  operation  of  each  factor  holds  (rue 
tliroaghout  tlio  Coi>ni08 ;  ko,  too,  must  tho  hiw  of  their  co- 
operation. And  hence  tn  comprehending  tho  Cosmos  on 
conforming  to  this  kn-  of  co-operation,  most  consist  that 
highest  unification  which  Philosophy  socks. 

Desceoding  from  this  abstract  statement  to  a  concrcto 
one,  we  saw  that  tho  bw  sought  most  bo  the  law  of  tho 
oontiuuons  re-distributiou  of  Mutter  and  Motion.  Tho 
ohaiigea  ererywhere  going  on,  from  those  wliich  aro  slowly 
altering  tho  Btmctoro  of  oar  galaxy  down  to  those  which 
oonstitut«  a  chemical  decomposition,  ore  changes  in  tho 
fclalive  positions  of  component  parts;  and  everywhere 
nccesgarily  imply  that  along  with  a  new  arrangement  of 
Mitttcr  tlicru  iuin  arisen  a  new  arntngt-inenl  of  iMotion. 
Hence  wo  may  be  certain,  a  priori,  tliut  there  most  bo  u 
law  of  the  concomitant  ro-distribntion  of  Matter  and 
Motion,  which  holds  of  orcry  chango ;  and  which,  by  thus 
anifyiog  all  changes,  mu.tt  be  thu  butus  of  a  PhiluKopIiy. 

In  commencing  oar  search  for  this  universal  law  of  re- 
distribution, wo  ooatemplat4.-d  from  nuoUicr  point  of  view 
the  problem  of  Philosophy ;  and  saw  that  its  eolation  oouhl 
not  but  bo  of  tho  nature  indicated.  It  was  shown  tliat  a 
Philosophy  stands  «elf-couvictod  of  inadequacy,  if  it  dooa 
not  formulate  the  whole  series  of  changes  pssscd  tbroagh 
by  every  existence  in  its  passa^  from  the  imperceptiblo  to 
the  perceptible  and  again  from  the  perceptible  to  the  iu> 
perceptible.     If  it  begins  its  explanations  with  existences 

it  alreody  havo  concrete  forms,  or  leavos  olT  wLilu  they 
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lit  ill  rotain  conoroto  forma  ;  tlwn,  manifestly,  thoy  had 
ceding  ItistoricSi  or  will  Itaro  Nicceudiii^  luHtortoUf  or 
of  wLicli  DO  account  is  given.  J^mi  m  aach  procwling  aai 
frucc«cJiug  hiatorivs  arc  eabjecte  of  pceaiblo  knowledge,  t 
Pluloeophy  vrliicli  sap  Dotliing  about  tbcm,  fulU  eliort  of  (bo 
rcqnirMl  anificntion.  'Wlience  vre  Miir  ib  to  follow  tbtf 
tho  formula  Boagbl>  equally  appUcablo  to  pxiatcnoes 

I  singly  and  in  tbeir  totality,  must  be  applicable  bo  the  wl 

rhiatory  of  cocli  and  to  tho  whole  history  of  all. 

By  ihcso  considerationfl  wo  were  brooghc  within  ttbit 
of  tho  formula.  For  if  it  hsd  to  comprehend  llio  enltre 
progross  from  tho   impcrcoptiblo  to   tho  porcoptiblo  «ad 

I  from  Uio  pprc<'ptili1a  to  the  iinporonptible ;  nnd  if  it  wai 
sIm  to  express  tho  continnoos  ro-dtatributioQ  of  Matter 
and  Motion ;  Uion,  obrlouvly,  it  could  bo  no  other  than  ou 
deftoing  tho  oppottito  procesaea  of  conocnimlion  and  diffoBion 
in  torniii  of  Matter  and  Motion,  And  if  ko,  it  mnsb  b«  a 
utatcmcnt  of  tho  truth  thob  t3ie  concentration  of  Mailer 
impbcA  Uie  dinip*tion  of  Motion,  and  that,  conrcrsely,  tlw 
itbeor])tion  of  Motion  implies  tbo  dilTuHion  of  Mnttor. 

Such,  in  tact,  wo  found  to  be  tiio  law  of  tho  entire  cyclir  of 
chaogee  poMod  through  by  OTory  oxistonco — loss  of  motion 
oud  consequent  integration,  oroutually  followed  by  gain  of 

^motion  and  00DSc<{a<;nt  diaintcgnition.  And  wo  oitw  that 
besidi-s  applying  to  tho  wholo  history  of  cacb  existouov,  il 
npplim  to  each  detail  of  the  hintory.  Both  processes  are 
guing  on  at  orcry  instant ;  but  always  there  is  a  diflbreotul 
roault  in  fuTOur  of  tho  (in>t  or  the  second.  And  evcty 
cluuige,  oven  though  it  be  only  a  transposition  of  )»ita, 
inevitably  advances  the  one  process  or  tho  other. 

Evolution  and  Dit^wlution,  as  wo  name  these  opjXMiita 
tntuHfonnntion.1,  though  thus  truly  defined  in  tJioir  moat 

f'gracml  characters,  are  but  mcomplotoly  dcfinocl  j  or  ratlicr, 
wliilo  tho  definition  of  Dissolution  is  sufficient,  the  dofinitioii 
of  Evolution  is  extremely  insulBcicnti  Evolution  is  always 
aa  integration  of  Mutter  and  dissipation  of  Motion;  bat  it 
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is  in  most  cases  raach  more  Ihan  this.  Tho  [nimary  re- 
distribution of  Matter  and  llotion  ia  usuAlly  aocompuiucd 
by  Mooodary  r&-dtstributions. 

DistiaguUIiiog  tho  diSerent  kinds  of  Bvolatioa  so  pro- 
duced IIS  Bimplo  nnd  oomponod,  wo  irent  on  to  oon«idcr 
under  wliat  co»dilk»i!t  Uio  set^ondary  ro-dtKtnbnlions  wkioh 
nuiku  Evolution  (Muipouiid,  tako  place.  We  round  tliat  a 
concentT&tiog  aggregate  which  losea  ita  contained  motion 
rapidly,  or  int«grate«  quickly,  cxhtbita  only  simple  Eroltu 
lion ;  but  in  proportion  oa  iln  Inrgeue-tN,  or  the  poculiar  con* 
slitutios  of  its  components,  binders  the  dissipation  of  its 
motion,  its  parts,  wliilo  andorgoiug  tJiat  primary  rfr-distribu- 
tion  which  results  in  integration,  nntlrrgo  socondaiy  n»- 
1      distribntions  producing  moro  or  loss  complexity, 

^K  §187.  From  this  conception  of  Erobition  nnd  Diitiioluticti 
^BB  together  making  up  the  entire  proceas  through  which 
^"things  paas>  nnd  from  this  conception  of  Evolution  a« 
dividing  into  ximplc  and  compound ;  wu  went  on  to  considt-r 
,  tho  law  of  Evolation,  aa  exhibited  among  all  orders  of 
.  oxiHtences,  in  general  nnd  in  detail. 

TliB  inlcgratiou  of  Matter  and  concomitant  dissipation  of 
iiotion,  was  traced  not  in  each  whole  only,  bat  in  the  parts 
into  which  ea<'h  whole  divides.  By  the  aggregate  Solar 
System,  03  well  as  by  each  planet  and  eatcllito,  prognwiTO 
concentration  has  been,  and  is  ntiU  being,  exemplified.  In 
each  organism  that  gonetn]  incorporation  of  dispoivod 
materials  which  cansca  growth,  is  accompanied  by  local  in- 
corporations, forming  what  we  call  organs.  Ereiy  society 
while  it  difiplays  the  nfrgn'gativo  process  by  its  incrcnaing 
mass  of  population,  di.-[jbj'd  it  uUo  by  the  rise  of  dense 
massos  ia  special  parts  of  its  area.  And  in  all  coses,  along 
wiUi  thcso  direct  integrations  thcro  go  Iho  indirect  in- 
tegrations by  which  parta  oro  made  mntuolly  dependent. 
From  this  primary  ro-diatribution  we  were  kd  on  to 
insider  tho  secondary  re-distributions,  by  ioqairing  how 
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Hicro  camo  to  bo  a  ronnatioa  of  parU  during  tbo  rontutios 
of  a  vrbolo.  It  tiimed  out  thai  there  is  habitually  a  fnaiagt 
from  lioinogCQuitj  to  bclcrogruoitj,  along  vrith  Lho  pasags 
from  diOiuton  to  conccntratiou.  \\1iilo  tliu  matter  ootn- 
posin;;  the  Solar  system  Las  been  asaaming  a  denser  form,  it 
Irns  cbaaged  from  nnity  to  riiriuly  of  distribution.  Sol- 
idiScation  of  the  (Inrth  Laa  been  accompanied  hy  a  progn» 
from  coolparatiro  aaifonuity  to  cxtremo  tnuUifuruiity.  In 
tlie  course  of  it«  ndvanco  from  a  germ  to  a  mass  of  relatirulj' 
great  bulk,  ovcrj  plant  and  animal  also  advaucca  &oa 
simplicity  to  complexity.  Tbu  increase  of  a  socirty  la 
numbers  and  cooeuliilation  lias  for  its  conconiilant  an  ii)> 
creased  licterogenci^  both  of  its  political  and  iln  indnstzul 
orgoaizalion,  And  the  like  holds  of  all  euper-oi-gauic  pro- 
ducts— Languago,  ScicncOj  Art,  and  Litenituro. 

But  yio  saw  that  these  accoadary  re^dLstribuLionji  are  Boi 
thtu  completely  oxpresaed.  At  the  same  time  thai  the  put< 
into  which  each  whole  is  resolved  bvconio  more  unlike  itne 
another,  Uiey  also  become  more  sharply  inArk(>d  off.  Tk 
result  of  tlio  socoadaiy  re^distributions  ts  tberefurti  to  choiigt 
su  inde&uite  homogeneity  into  a  dvlinito  heterogcovity. 
This  additional  trait  also  we  found  to  bo  traceable  in  orolnag 
aggregates  of  all  orders.  Further  considcralioo,  howcTtr, 
made  it  apparent  that  the  increasing  delluiteacss  which  gou* 
along  with  incre^uing  heterogeneity,  is  net  an  iudcpoudctil 
tmit;  bat  that  it  results  from  the  integration  which  pro- 
gresses in  each  of  the  diSen-ntiuting  parts,  while  it  pro- 
grosEes  in  the  whole  they  funn. 

Farther,  it  was  pointed  out  that  in  all  crolutioni, 
inorganic,  organto,  and  supcr-orgauie,  this  change  in  lho 
tn-roiigonieiit  of  flatter  is  accompanied  by  a  parallel  cliaugo 
in  the  arrangement  of  Motion :  crcry  increase  in  stmclnnd 
complexity  involving  a  convttpondisg  increase  in  fuBC< 
tionid  oom])Iexity.  It  was  shown  that  along  with  the 
integration  of  molecules  into  masses,  Ihoro  ari^'S  an  iutognw 
tioa  of  molocolar  motion  into  tlio  motion  of  massea ;  and 
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lliat  as  fast  as  tliorci  results  rtirict;  in  tbo  taxes  aad  fcmns  of 
Dggrcgntcs  and  tlicir  rcUtioiLs  to  incident  furces,  tboro  uko 
rcaalts  ii-mriety  in  their  movemputa. 

Tho  transformation  llms  conUinpIatciI  under  separate 
Bspi-ctit,  being  in  iLiclf  but  one  tran»formAtion,  it  brcnmi 
cvcdf^il  to  uuito  these  sejmrate  aspects  into  a  eiiiglo  concep- 
tion—to  rcjjnrd  liio  priinary  and  Hccondarf  rc-distributiona 
ns  «iisaltnncoRA!y  working  Uieir  variooa  cfTcots.  Evcr}'- 
wLcra  the  chango  from  a  confuswl  simplicity  to  a  distinct 
complexity,  in  the  dtHtrihutinn  of  both  ninttiT  iind  motion, 
is  incidental  to  tbo  coitaolidation  of  t}io  matter  and  tho  lom 
of  ita  motion.  Hencu  tlio  rc-dlstribntion  of  tho  matter  and 
of  its  retained  motion,  i»  from  n  tlitfursuil,  uniform,  and  in> 
dett-Tininato  arrangement,  to  a  concent mted,  mnltiform,  and 
determiunto  arrangemoat. 


I  §  188.  We  conic  now  to  one  of  the  additions  tliat  may  be 
made  to  the  general  argmoent  while  summing  it  i>}>.  Id-ro 
in  the  fit  occasion  for  obBCrving  a  higher  degree  of  unity  in 
llio  foregoing  inductions,  than  wc  obRcrred  while  making 
tbcrn. 

Tho  law  of  Evolntion  hna  been  thus  for  contomphited  as 
holding  true  of  oneh  ordiT  of  vxiMtcnccs,  considcn-d  as  a 
soparnte  order.  Dot  tbo  induction  as  no  presented,  falhi 
short  of  that  completeness  which  it  gains  when  wu  con- 
teinplalo  these  bctotoI  orders  of  existences  as  fonning 
togi'lher  one  natural  whole.  While  wo  think  of  Kvulution 
M  divided  into  astronomic,  geologic,  biologic,  psychologio, 
Kociologie,  &c.,  it  may  Kcem  to  a  certain  cxtont  a  coincideuoo 
that  the  aatno  law  of  motamoi'phoHis  holds  throughout  all  its 
divisions.  Bat  when  no  recognize  thcso  divisions  as  mere 
ooDTentioiuil  gronpings,  made  to  fitcilitato  tho  arrangciuent 
and  ac<juiiiition  of  knowledge — when  we  regard  tlie  diOercnt 
exist«uci>s  with  which  they  soreTally  deal  as  component 
parta  of  ono  Cosmos ;  we  aeo  at  onco  that  thero  arc  not 
eoveral  kinds  of  Brolation  baring  cci'taiu  trails  in  cuiumuo. 
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but  one  Evulation  going  on  ererywlicro  after  tbo  ■ubo 

,  manDer.  We  h&vo  repoatcdij  observed  tliat  wbile  emjr 
wholo  is  OTolving,  tlicre  ia  alwnjr»  going  on  on  «iroluUoa  oi 
the  porU  into  wlicli  it  diritks  iUelf;  but  vo  liikvo  out 
observed  tluit  tliU  <-quit1ly  IioMs  of  (Ii<>  totality  of  things,  m 
mods  up  of  parts  mtliin  parts  from  tlio  (^rciito-st  down  to 

'  tfao  snutUvst.  AVo  know  Uiat  whiU)  a  plifsicnUy^oohcru); 
aggrcgntc  like  tbo  human  body  in  gutting  lBrg<>r  nnd  takii)|{ 
on  its  gcQoi-id  Kbapc,  cncb  of  it«  organs  is  doing  tbo  smm; 
tluit  while  Cftvli  organ  is  growing  sod  becoming  snlikt 
otlier^,  tliero  is  going  on  a  diflbrc-ntintion  and  intc-gnitiiiii 
of  it^i  comiM>nPQt  tissues  anil  vessels ;  and  that  crcn  tlu 
compoiioiilM  of  tliCRo  compouonts  ore  severally  incrcajiDg 

:  and  passing  into  more  dt^Guitcly  bctoro^ncons  structuncs. 
Bat  wo  bare  not  duly  rrmiirki'd  tluit,  E»etling  out  with  llio 
human  body  M  a  minute  pnrt,  and  ascending  from  it  lo 

,  greater  parts,  tUia  Bimnltsndty  of  transfonnntiim  is  dinsllr 
tnanirt:&l — that  wliilo  each  individual  ia  dcvi-lopiuf*,  tlw 
Gocioty  of  whirh  b«  is  an  insignificant  ontt  is  dovflopi&g 
loo ;  that  while  tbo  aggrcgato  mass  forming  a  socio^  ii 
becoming  mora  definitely  Iii:tcrogcncoua,  so  likewise  it  thai 
total  a^frogatCj  the  Korth,  of  which  tlio  socioty  ia  an  in* 
appreciable  portion ;  that  while  the  Eartbj  which  in  bulk  ii 
not  a  millionth  of  the  Solar  System,  progrosscs  towards  lU 
concentrated  and  complex  structure,  tlio  Bolnr  System 
similarly  progroBsoB;  and  that  oven  its  tranitfonnnliiiiui 
spo  but  tbofio  of  a  scarcely  appreciable  portion  of  our 
Sidc-ronl  System,  which  has  at  the  saino  timo  boon  g^nng 
through  parallel  clwngoa. 

So  umU-i-stood,  Evolution  l>ccomea  not  one  in  principln 
only,  but  ono  in  fact.    There  ore  not  many  uielauiorptKOU; 
similurly  carried  on;  bat  there  is  a  single  mctaiuoqih 
nnirersally  progrcasiug,  whcpover  the  reverse  metiituorphi 
boji  not  set  in.    In  any  tocahty,  grMt  or  small,  througho 
space,  where  the  occupying  matter  oc<iuire8  an  npprcciab 

'  individnality,  or  diatiiigniiiballcness  from  olhur  matter,  t 
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ErolntioR  goes  oii ;  or  ratbar,  iho  acqajrcmcnt  of  tliis  ap- 
precial)Io  individuality  is  tliw  «ottiincnocmciit  of  Erolntiou. 
And  tliis  holds  aniformly;  regardless  of  Uio  size  of  the  aggre- 
gate, rcgardlcfs  of  its  inrluttion  in  other  oggrcgatcs,  nod 
regardlcsa  of  tlto  vidcr  erotutions  witliln  which  itsoirnu 
com  pnoh  ended, 

§  169.  AU/CT  making  thorn,  wa  saw  tlial  tlio  inductions 
wiiic-h,  tnkcQ  together,  CHtuhluli  tho  law  of  Evolution,  do 
uot,  eo  long  as  tJiey  remained  induetions,  form  coherent 
parts  of  thut  wholo  rightly  named  Pliilosophy ;  nor  doee 
eveo  tlio  foregoing  pu«»ago  of  tlieso  indnotions  from  ngn.*!.-- 
Riont  into  idontily,  suUlco  to  proOueo  (ho  unity  sought. 
For,  as  was  pointed  out  at  tho  time,  to  unify  tho  tmths 
thus  n-achcd  with  olhir  truths,  it  is  reqni«ito  to  dcduco 
thorn  from  tho  Persisteuco  of  I-'orcc.  Our  next  stop,  there- 
fore, wa8  to  show  why,  Porco  being  pcrsiatont,  tlio  trans- 
formntioii  which  Kvoltitioii  shows  U9  ueccsRiiriH'  results. 

Tho  first  conclusion  anircd  at  was,  that  any  finite 
bomogeacoas  uggregato  must  )no^'ilubIy  lose  it«  hoino- 
geueity,  Uirough  tho  uiicciiml  exposure  of  its  pjtrts  to 
incident  forces.  It  was  pointed  out  that  tho  production 
of  diversities  of  structure  by  diverse  forces,  and  forces 
acting  under  diverse  conditions,  has  l>ocu  illustrated  in 
astronomic  evolution ;  and  that  a  liko  connection  of  canso 
and  eflbct  is  seen  in  tho  largo  and  small  modifications 
uudcrgone  by  our  globe,  'ilio  enrly  changes  of  ci^g&nio 
germs  supplied  further  evidence  that  unlikoncsscs  of  bIjtic- 
lure  follow  ualikoncsiiw^  of  rt^lationa  to  surrounding  agencies 
— oridcnco  enforced  by  tho  tendency  of  tho  difTcrontJy- 
placcd  members  of  cacli  species  to  diverge  into  vnriottcs. 
And  •KO  fonnd  tbst  tho  oontnst^,  political  and  industrial, 
vhicli  arise  between  tho  parts  of  eociotiea,  servo  to  tllus- 
trato  the  same  principle.  Tho  instability  of  tlu>  homo- 
geneous thus  everywhere  oxenipli6cd,  wo  also  saw  bolda 
in  each  of  tho  distinguishable  parts  into  which  any  ouifona 
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under  the  action  of  fci 
Baw  that  when  onlike  is 
of  an  aggregate  nidike 
units,  there  necessarOy 
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limit,  ihcre  <Miiue  the  ausncr  that  they  miut  ond  in  equili- 
britun.  That  continual  dirJsion  and  cubctiviMon  of  foroM, 
which  changes  Uio  uuiforiti  into  the  uiultifonn  nnd  tho 
multifomt  iato  the  mora  muUiforni,  is  a  procosa  by  which 
forces  are  perpetually  dissipated ;  and  dis«tpation  of  tltem, 
Dontinniog  as  long  as  Ihoro  roroaia  any  TorcoH  uiibnlanccd  by 
opposing  forces,  must  end  in  rest.  It  was  ahowa  tliat 
when,  as  happcos  in  aggregates  of  rarionx  orders,  m.iuy 
moTumcstit  are  going  on  together,  the  eiirlicr  di»peraioa 
of  the  smuller  and  more  resisted  movcmonts,  estabUshes 
moring  cquUibria  of  difTLTcnb  kinds;  forming  transitional 
stages  ou  the  way  to  complete  equilibrium.  And  further 
inquity  modo  it  apparent  that  for  ibo  same  reason,  these 
moving  equilibria  hat-o  certain  Eclf-COnserring  powers; 
shown  in  the  ucTitmlixatiuu  of  iicrliUrbatioiiSrand  iJio  adjust- 
ment to  new  conditions.  This  general  principle  of  equili> 
bration,  liko  Ike  preceding  general  principles,  was  traced 
throughout  all  forms  of  Evolution — astronomic,  geologic, 
biologic,  menial  and  social.  And  onr  concluding  ioGnrcDCO 
was,  that  Iko  penultimate  stage  of  equilibration,  in  which  the 
cxtremost  mullifonnity  and  most  complex  moving  equili- 
brium are  estabiinlied,  muiit  bo  one  implying  tJie  highe.-!t  con- 
ceivable state  of  humanity. 

But  till'  fiict  which  it  here  chiefly  concerns  us  to  remember, 
is  Hint  i-noli  of  thcso  hiws  of  the  ro-dislribwtton  of  Matter 
nud  Motion,  was  found  to  he  a  derivative  law — a  law  do- 
dnciblu  from  (ho  fuBdamcntal  law.  Tko  Porsistonco  of 
Force  being  granted,  there  fuUow  as  inovitablo  inforcncM 
"  The  Instability  of  the  Uomogeneous"  ami  "  The  Multiplica- 
tion of  Effijcts;"  while  "Segregation"  nnd  "Equilibration" 
tUo  bccomo  corollaries.  And  tliua  discovering  that  tltu 
processes  of  change  formulated  under  theHO  titles  are  so 
many  different  aspocts  of  one  transformation,  determined 
by  an  ultimate  accessity,  n-e  arrive  at  a  complete  nnillcatiou 
of  then)— 4  synthesis  in  wliieh  Evnltilion  in  gencml  nod  in 
tfctoil  boDOmos  kno\vn  na  on  implication  of  tlto  law  that 
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trftiuccQ<1s  proof.  Morcorer,  in  becoming  thoB  nniflcJ  wilh 
niie  aoother,  the  complex  tnths  of  Erolutioo  liccomo  sicial* 
tancoiisljr  unified  with  tlios<;  eiinplcr  Irutlu  E^Lown  to  han  & 
liko  afliliatioii — Uio  equivalence  of  transformod  forces,  the 
nM)Temoub  of  erorjr  mus  tuid  molccnlo  along  its  lino  of  leut 
rcsiRtooeo,  and  UiO  liinitatton  of  its  motioti  by  rhjrtlin)., 
Wliich  further  tmiScation  brings  tu  to  a  conception 
Lho  ontiro  ploxnj  of  duwges  prceontcd  by  onch  con 
plienomoaon,  and  b;  tho  aggregate  of  concrete  pLoi 
aa  a  manifeBtatioa  of  one  fimdamcntal  fact — a  fact  iliown 
idike  in  tlio  total  cliOBgc  and  in  all  tbo  sopiimto  cbau^ 
oompouug  it. 

§  ISO.  FinaUj  ire  turned  to  contemplate,  as  csiui 
thionghout  Nature,  tliat  process  of  Dissolution  wtiicb  : 
tho  complement  of  Erolation ;  and  wlucli   inevitably, 
some  time  or  otlicr,  undoes  wimt  Kvoliitton  ban  done. 

Quickl^'  following  tlie  nrrc»t  of  Evolution  tu  nggn-j 
tbat  are  unstable,  and  following  it  ot  periods  olleo 
delayed  but  rniched  at  last  in  tbc  stablo  Aggregates  i 
us,  we  saw  that  even  to  the  vast  aggrcgnto  of  which  i 
tJHW  oro  ports — oven  to  tho  Eoi-tb  m  a  whole — DissolnttoD 
muat  owntiially  nrrire.  h^ny  we  cvon  saw  grounds  fur  tb 
beltvf  tlinl  the  liir  vnst«r  mosses  dtspcrsod  nt  almoat  ho* 
mefisnrablu  intervals  thi>ough  space,  will,  at  a  tim«  bej-ond 
tho  reach  of  jinito  imaginations,  share  tho  samo  (nto ;  aad 
tba(  90  cnivcrsul  Erolution  will  bo  foUowc4  by  luuTcnol 
Dissolution — a  conclusion  which,  liko  those  pn*ccding  it, 
wc  saw  to  bo  dcducibto  Irom  the  Poraistcnco  of  Forco. 

It  amy  bo  added  that  in  so  nnifying  tho  phunomcua  of 
Dissolution  with  those  of  Evolution,  as  being  monifostatiou 
of  tho  KUSO  ollimato  law  under  opposite  conditions,  wo  alio 
unify  the  phenomena  prffcnti^d  by  tho  existing  Cnivi-rM 
with  tho  liko  phenomena  that  liavo  prcc«ded  ttiem  and  will 
.Buccccd  ifacm — so  far,  at  lcaat,a3  8ucb  unification  ia  posniblo 
to  HUP  limited  intclligi-naji.     Fop  if,  as  wo  saw  rwanftn  to 
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tiiink,  tkcro  ia  aa  altCTDittioa  of  Erolalion  and  Dissolution 
in  Ute  totality  of  tliinj^ — if,  as  wo  are  obliged  to  infer  from 
Uw  Persistence  of  Force,  tlie  orrirol  at  either  limit  of  tliis 
vast  rhftliin  brings  about  the  conditions  under  vfaicli  u 
ooantor-movemcnt  commences — if  wo  are  licnco  compelled 
to  entertain  the  conception  of  Evolutions  tlmt  liikvo  filled 
nn  iRunCBsamblo  past  and  Evolalioss  tlmt  frill  fill  nn  im- 
incdx limbic  future ;  vc  cnn  no  longer  contemplate  tho 
visible  creation  aa  having  a  definita  bcginnbg  or  end,  or 
n.i  being  isolated.  It  becomes  unified  with  all  cxiHtenoo 
before  and  after ;  and  tho  Porco  which  tho  'Dnivt'rse  pre- 
sents, falls  into  the  same  categoiy  with  its  Space  and  Time, 
an  admitting  of  no  limitation  in  thought. 

§  101.  So  rounding  off  the  tLrgamont,  wo  find  ita  result 
bronght  into  complete  coalcsconco  with  tlio  concluiuon 
rcncli«d  in  Pnrt  I. ;  where,  independent  ly  of  any  inquiry  liko 
tlio  foregoing,  we  dealt  with  tho  relation  between  the 
Kiiowable  and  tho  tTnknon'able. 

It  was  thcro  shown  by  analj-sis  of  both  onr  religions  and 
onr  scientific  ideas,  that  wLilo  knowledge  of  tho  cause  which 
produces  effects  on  onr  consciousness  ia  impossible,  tho 
esistrnco  of  a  cause  for  thcso  cfiecta  ia  a  datum  of  con- 
sciousness. Wo  (aw  thttt  tho  belief  in  a  Power  of  which 
no  limit  in  Time  or  Space  can  be  ctAiceired,  is  that  fuiida- 
tntintnl  element  in  Itcligion  which  enrvives  all  its  changes 
of  form.  Vie  saw  that  nil  Philosophies  avowedly  or  tacitly 
rccognizo  tbis  samo  ultimate  truth : — that  while  tho  Kelit- 
tirist  rightly  repudiates  tbosc  dcfinito  assc-rtions  whielt 
tho  Absolutist  makes  respecting  existence  tmnscend- 
iug  perception,  !io  is  yet  at  last  compelled  to  nnito  with 
liim  in  predicating  exiatcnco  tnnscondiog  perception.  And 
Uiis  inexpugnablo  consciousness  in  which  Bcligion  and 
Philosophy  are  at  ono  with  Common  Sense,  proved  to  be 
likowiso  that  on  which  all  exact  Scienoo  is  based.  We 
tliat  sulijrclivo  Science  can  giro  no  account  of  tliosa 
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ihoorica  about  "esaencea,"  *' polcntUliliea,"  "occult  vir- 
tui^,"  &c.;  ID  tlto  abandonment  of  stich  doctrines  fui  llioso 
of  "  Platonic  Ideas,"  "  rrc-cetabllsliott  Ilarmoniofl,"  and  tbo 
liku ;  and  in  tbc  U^ndcncy  towards  tbo  idcstiGcalion  ol 
Bi'ing  oa  present  to  na  in  consciousness,  witb  Bcinj^  an 
otlici'wieo  conditioned  bojond  consciousness,  StiU  mora 
coiiNpicuou*  U  it  in  the  progress  of  Science ;  wbicb,  from 
tbc  beginning  bas  been  grouping  isoUted  facts  under  laws, 
uniting  specirJ  Iiiw-s  un<It>r  more  general  laws,  and  so  reat^Ii- 
iug  on  to  laws  of  bigbcr  and  bigbcr  gonorality;  until  tlie 
conci>pt40n  of  anivontal  laws  ba.t  become  fnmiliar  to  it. 

Uiiifieation  being  Lbus  tbe  cbarac  tens  tic  of  developing 
tbouglit  of  oil  kiuds,  and  cvcntaal  arrival  at  nnity  being 
fairly  infeniblo,  Uidtd  nriKCs  yot  a  furtlior  support  to  our 
conclusion.  Since,  unless  tbtre  is  some  other  and  bigher 
nnity,  tbo  unity  wo  liavc  readied  mast  bo  tbat  towards  wbicb 
doTCloping  thotigbt  tends;  and  tbat  tliero  is  anyotbernnd 
bigbcr  unity  is  »nircelT  supposabte.  Having  grouped  Uio 
changes  wbicb  all  ordcra  of  cxislencca  display  into  induc- 
liona;  baring  merged  thoso  inductions  into  a  single 
induction;  baring  interpreted  tliin  induction  deductively; 
baring  ee4:D  tbat  tbe  ultimate  trutb  &om  wbicb  it  is  deduced 
is  one  transcending  proof;  it  seems,  to  say  tbe  least,  very 
impi-obablu  tbat  lltero  can  bo  established  a  fundain<?ntally 
diiferent  way  of  unifying  tbat  vntiro  process  of  tbing.t 
wbicb  Philoaopby  bas  to  interpret.  Tliiit  tbe  foregoing 
iK;onmulnteil  veritieatioiis  a.v  all  ilbisive,  or  lliat  an  opposing 
doctrine  cau  show  a  grcatcT  ncciituubiliuu  of  vcriflealious,  ia 
not  cosy  to  coDCoiro. 

L--t  no  on«  suppOBC  tlint  nny  sucli  implied  degri-o  of 
Irustwovtbiuess  ia  alleged  of  tbo  various  minor  propofiitions 
bn>ugbt  in  illastration  of  tbo  geooral  argument.  S»cb  an 
asiiiumptioa  would  bo  so  manifei^tly  absurd,  (liiit  it  scema 
ficarccly  needful  to  disclaim  it.  Bat  tbe  truth  of  the  doclrino 
%»  a  wholo,  ia  unaflocled  by  errors  in  tbe  details  of  ita  pro- 
sentiition.  If  it  can  be  ebuwu  Ibitt  tiio  peraiste.viA«  of  ^uc>» 
85 
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is  not  ft  Jnliiiu  of  consciousness ;  or  if  it  can  bo  dioirn 
that  the  scvonl  laws  of  force  nbovo  spoctficd  aro  Dot  comi. 
loric*  from  it ;  or  if  it  cui  be  shovm  that,  given  theav  Un, 
the  niliatribation  of  Uattcr  and  Motioa  does  not  Doon- 
earilj  proceed  u»  described ;  then,  indeed,  it  will  bo  shows 
llint  the  theoty  of  Evolution  hus  not  tbo  Uigh  wammt  hm 
cluintud  fur  it.  But  nothing  sliort  of  tlii*  can  sluketk 
gfocral  conoluaiona  arrived  at. 

^  103.  If  tLcM  conclu!tion!i  be  accepted — if  it  be  agmd 
thnt  tbo  pheoonieuiv  going  on  ovciywborc  are  part*  of  tW 
f^ucrnl  process  of  Evolution,  savo  wIicto  thoy  are  jmrts  of 
tho  rownw  proccsH  of  Dlajtolulion;  then  wo  may  infur  Uuit 
all  phenomena  receive  llicir  cotnploUt  interpreltUioo,  luAj 
when  rceogmzed  as  parts  of  thvNo  processes.  ^VLeMe  it 
follows  that  the  limit  lowurds  vhich  Knowletlge  is  advue' 
ing,  must  be  reached  when  tlie  formnla)  of  tlieM  proocMM 
are  so  applied  as  to  jrield  a  total  and  specific  interpn.'tAtic* 
of  oacli  phenomenon  in  il«  eotirotj',  aa  vnU  ««  of  pljc-oofiK>ni 
ill  general. 

The  partially-u&iGcd  knowledge  dislingiiiKbod  as  Srianrr, 
does  nol  yet  include  such  total  inU'rpreLiLious,  Eillw, 
as  in  the  more  complex  sciences,  tlio  progrcea  is  almost  ex- 
clusively induclivo;  or,  as  in  tlie  simpK-r  Ecionces,  the  tic- 
ductioDS  ore  concerned  with  the  component  pbi-noumsi 
and  at  present  there  is  scarcely  a  consciouaucsa  tliat  ika 
nltimate  task  is  the  deductive  iut<>r]nvtation  of  pbonotnna 
in  Uieir  state  of  com]v>!<itiun.  llio  Abftlmct  Sciences,  dial> 
iug  with  the  forma  under  which  phenomena  are  proaanUd. 
and  the  Abstnvet-Concrcto  Scivnctss,  dealing  with  tho  fiteton 
bj  which  phenomena  are  produced,  an,  plulosophicnlljr  cob- 
sidcrcd,  tlie  handmaids  of  the  Coneroto  ScieucvH,  whsd 
deal  with  the  produced  phcoomenn  as  existing  in  all  thte 
oatnrat  complex  i(jr.  Tho  laws  of  tbo  forms  and  tbo  hkvscj 
tho  factors  having  been  asccrtainod,  there  tliea  comoa  tk 
bufiincsa  ot  uc^VtiAVATtiVlNaV-m.  nt  the  ^trodsctSf  aa  liiAtf 
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iction  of  tlio  co-opcrotive  factors.  Givfin 
Force,  and  giTca  ibo  varioua  den\'atiTe 
\mvrs  of  Force,  nnd  Uicrc  Lns  to  lie  slioivn  DOt  only  bov 
llip  octiinl  oxis^loiicp^t  of  t!io  iiiorfpinic  world  npcosKimly 
oxliibit  llie  traits  tlicy  do,  but  how  tLcro  neceHsarily  result 
tho  more  nnmoioas  and  iuvolrcd  trails  <.'xliil)ilod  by  organic 
and  snpor-organic  oxistt-ncos — how  an  orgnniMa  U  evolved  i 
wlint  is  Hie  genexis  of  LumEin  iDtolIigcnco  ?  Trbcnco  social 
jirogress  arises  F 

It  ia  cvi<l<-nt  lliitt  this  d<'v('lo]imrnl  of  ICuowlodgo 
into  nn  orgdniaed  ofrgregAte  of  direct  nnt!  judiroct  doduc- 
tiona  from  the  PerBistence  of  Force,  ctui  bo  acbiored  only 
in  the  remofco  future;  and,  JEdced,  cannot  Im  coinpletoly 
lu.'hicvcd  ovon  (lien.  Scieiitifie  projjrt-ES  jg  progress  in  tbat 
i'<]nili  brat  ion  of  thought  and  Ihiiigt)  which  wo  imw  ia  going 
on,  and  must  contiuuo  to  go  on;  but  which  cannot  anive 
at  pc-rffclion  in  any  fiiiito  period.  Still,  though  Science  nic 
never  bo  entirely  reduced  to  this  form;  and  though  only  ot 
a  far  distant  time  can  it  bo  brought  nearly  to  this  form ; 
much  may  even  now  bo  done  in  tho  way  of  appi-osiroation. 

Of  conrso,  what  vany  uon-  bo  don«,  can  bo  done  but  very 
imperfectly  by  any  single  individual.  No  one  can  poa&oaa 
that  encyclopedic  information  required  for  rightly  0T:gani2ing 
ov«Q  tlio  truUtx  nlreody  nsloblishcd.  Kevcrlhcloss  as  pro> 
gresa  is  offftctcd  by  iIlCTcm(■Ilt.^ — as  all  organixntioii,  b<igin' 
ning  in  fitint  and  blurred  outlines,  is  completed  by  successive 
ntodilicationH  and  additions ;  ntU'antnge  may  accrue  fnim  an 
attempt,  however  mdc,  to  rcdiieo  tho  facts  uowttcciimnlitled 
— or  rather  certain  classes  of  thorn — to  somolhing  like  co« 
cnlination.  Stieli  must  be  the  plea  fur  the  several  TotQmv.i 
"hiih  ore  to  auceced  this;  dci»liiig  with  the  reiiH^tiva 
divisions  of  what  we  distinguished  at  tlie  oat«ct  aa  Special 
rbiloTOphy. 


4  194.  A  few  clotting  wonbi  most  bo  said,  concerning  thit 
gcnenil  bearings  of  tho  doctrines  that  an*  xwi-s  \«  Xw  ^v«*»sc 
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developed.  licforo  proceeding 
l>l)i.-i)omonn  of  LiHii,  and  T^liiitl,  uic 
Mutter,  MoUoa,  and  Foi-oc,  tha  rend 
what  sense  llio  inlcrprctAlions  aro  to 
It  is  trno  tliat  (liisir  purely  roliitivt 
peatedl;  inaisled  npon ;  but  the  iiabi! 
iM  80  grcitt,  thit  notivithstandinf;  aU  < 
thfiro  will  probably  liavo  ai-Ui-n  in  m 
vicdon  that  the  eolations  which  havt 
tboso  to  be  dfirirod  from  tticin,  aro 
naving,  throughont  life,  coustantlj 
matorialigm  made  against  those  nbi 
vulrad  phniioinonn  lo  ngcncicN  like  t 
niiDploat  phftitomoDit,  most  pcrsoiiH  hii 
to  such  modes  or  Interpretation ;  u 
cation  of  tlicni,  even  llmngli  it  is  pre 
llu-y  give  cjkD  be  but  ivlutirr,  will 
less  of  the  habitual  fooling.  Such  ai 
ever,  is  significant,  not  bo  much 
Unknown  Cuutto,  as  of  an  irrcvcr 
forms  in  which  the  Unknown  Cam 
lilcn  who  havu  not  rixen  aboro  that  1 
unities  with  Ikliittvr  the  coutempti 
and  "  hmtfi,"  may  naturally  feci  iU 
i-edncc  tlie  phenomena  of  Life,  of  Mi 
Iwul  with  lho.«"  which  they  tbiu 
vrhoorer  remembers  that  tho  foma 
uncnlliratcil  «i>cuk  of  with  ao  mou 
itiu  iniiti  of  Hcleuce  to  bo  llio  mi 
ailributes  the  more  they  aro  inrc 
p^1vod  to  bo  in  their  nitiuiato  uaturi 
hcnsible — as  absolutely  incomprchc: 
tlio  conscious  something  which  pcrco 
recognises  this  truth,  will  see  that  ti 
not  imply  a  degradation  of  tho  so 
rluviuion  of  tho  so-called  loner.     P«i 
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tbo  ILttoruliab  and  SpirituatUt  controrera/  U  a  mora  war  of 
words,  in  which  tha  di.ipuUnts  nro  cqu:tUy  abiturd— Cncb 
thinking  ho  miilcr.ttanJi  tktt  wliicli  it  is  impossible  for  aiiy 
niau  Lo  undLTslaiid — lio  will  pcrct-ive  how  uttoriy  groaadlon 
is  tho  fi-or  rt-riTTwl  lo.  Ik^ii^  fully  coiivincod  that  wliatcTcr 
BOincncla!un>  i*  tncd,  tbo  ulliinato  iu}'stery  must  remain  tbo 
same,  be  will' bo  na  r«idy  to  fonnulaU;  all  phenomena  iu 
tcrnu  of  MalttT,  Motion,  »uil  Force,  as  in  any  other  terms ; 
and  will  ralJtci'  iado:;d  nuticlpate,  that  only  in  a  doctrine 
which  rocognizcs  tho  Ui)knon-])  Cause  as  co-cxtonxivo  wilb 
nil  orJoTit  of  pboiioitioii!i,  can  llicro  b ;  a  con^-ttcat  Ueligion, 
or  &  consistent  Philosophy. 

Thongh  it  is  impossible  to  prevctit  misrpprcscntatjoos, 
citpucidly  when  tho  questions  invoked  ure  of  a  kind  (b»t  ex- 
cite so  much  animus,  yet  to  guard  ngaiiiiiL  tlicinas  faras  maybe, 
it  will  bo  well  to  make  a  succinct  and  emphatic  re-statemcnt 
of  the  I'liiloNo]>hico-ICeligioii9  doctrine  which  pcrvwUis  tlto 
foregoing  pages.  Ch'or  and  over  ngoiu  it  baa  been 

ehown  in  rarioim  ways,  tliat  tlio  deepest  trntbs  wo  can 
reAch,  are  simply  i!lnu.>ment«  of  tbo  widest  unirormitios  in 
our  experience  of  tbu  iwhition*  of  Matter,  Motion,  and  Force; 
and  that  flatter,  Motion,  and  Force  are  but  symbols  of  tbo 
Unknown  Rcidity.  A  Power  of  which  the  nature  remaina 
fur  uvcr  inconceivable,  and  to  which  no  limits  in  Timo  or 
Space  can  be  imngiucd,  works  in  u»  certain  cfTcetM. 
These  vDects  bare  certain  likenesses  of  kind,  Uie  most 
genenil  of  which  wo  class  together  uodor  the  names  of 
Mullrr,  iVLoliou,  uud  Force ;  niiJ  between  theso  clTcctA  tIterO 
an'  liki,!iii;xseH  of  connection,  tbo  meet  constant  of  which  we 
class  tM  laws  of  the  highest  eiTtaiuty.  Aoalj'sia  reduces 
these  several  kinds  ofeflt-et  lo  one  kind  orcflcct;  and  tlieso 
euveral  kinds  of  uniformity  to  one  kind  of  uniformity.  And 
ihu  highest  nchieTetiit'iil  of  Science  is  the  interpretation  uf 
all  orders  of  pli.'iioiH..'iia,  an  dilTirently-couditioned  manife^ 
tAlIons  of  this  ouo  kind  of  ellbet,  uiidnr  dilTorontly-ceudi* 
lioncd  niodtM  of  this  uoe  kind  of  uuilbrmity.     iJut  whi<a 
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Science  hna  done  lliis,  it  liaa  done  in 
tematize  our  experience;  and  lias  i: 
tUo  limits  of  our  expcricacc.  We  cai 
fore,  whether  the  uniformities  are  a; 
as  they  have  bccomo  to  our  thoug! 
ITie  utmost  possibility  for  us,  is  ai 
process  of  thinga  as  it  presents 
couaciousness ;  tut  how  this  proc 
actual  process  we  are  unable  to  C( 
know.  Similarly,    it  must 

while  the  connection  between  the  i 
tho  pntological  order  xs  for  evui-  inscr 
nectjon  between  the  conditioned  foi 
nnconditionod  form  of  being  for  i 
interpretation  of  all  phenomena  in  te 
and  Force,  is  nolbiiig  more  than  tho 
idei  BjTnbolfi  of  thought,  to  tho  8 
when  the  equation  lias  been  brought 
synibob  remain  sjTnboIa  still.  Ilei 
tained  in  the  foregoing  pages,  flflbrd 
the  antagonist  hypotheses  respecting 
things.  Their  implications  are  no  i 
Ihuy  are  EpiritualisLic  ;  and  no  more 
arc  materialistic.  Any  argument  wl 
nidhod  to  either  hypothesis,  ia  nouti 
argument  furnislicd  to  tho  other.  ' 
it  to  bo  a  necessary  deduction  frora  ' 
that  what  exists  in  consciousness  uui 
is  transformable  into  an  equivalent 
mid  by  consequence  into  equivalents 
wliieli  matter  exhibits;  nwy  considi 
etratcd  that  the  phenomena  of  conf 
ptunoraena.  But  tho  Spiritualist, 
Bamo  data,  may  arguo  with  equal  cog 
dispUtycd  by  matter  aro  cegnizublo  t 
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dace,  it  is  to  be  inferred  that  these  forces,  whea  existing 
oat  of  cooscioasness,  are  of  the  Eame  tatrinsio  natare  as 
when  existing  in  conscioasnosa ;  and  that  so  is  justiBed  the 
spiritualistic  conception  of  the  external  world,  as  consisting 
of  something  essentially  identical  with  what  we  call  mind. 
Alanifestly,  the  establishment  of  correlation  and  eqaivalenco 
between  tho  forces  of  the  enter  and  the  inner  worlds,  may 
be  used  to  assimilate  either  to  the  other;  according  as  we 
set  out  with  one  or  other  term.  Bnt  he  who  rightly  inter- 
prets tho  doctrine  contained  in  this  wort,  will  see  that 
neither  of  these  terms  can  bo  taken  as  ultimate.  He  will 
see  that  though  the  relation  of  subject  and  object  renders 
necessary  to  us  these  antithetical  conceptions  of  Spirit  and 
Matter ;  tbo  one  is  no  less  than  the  other  to  be  regarded  as 
bat  a  sign  of  the  Unknown  Iteahty  which  underlies  both. 
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Mr.  Si'TxcKii's  pliilosophical  series  is  puMifilicil  hy  [>.  Ap]i1Hcw 
Co.,  Ncn  York,  in  qiuuleriy  parls  (80  to  100  [iagn»  CJidi),  bjr 
»i.bfi?riplinn,  at  iwo  dollars  a  jear.  "/"irrf  Prineiplt/' \t  ifsaod 
in  one  volume,  nnd  four  ports  of  Biology  liuve  appCMcJ.  Vfo 
•iiUjoin  som«>  Doiices  of  bis  philosophy  flvm  Americao  aoil  Englisli 
reviews : 

lyom  Ii4-A'atlanai  QtaHfftf  Bitint  (Amorican). 
I  Oomlv  thu)  fnundciil  sucial  >«i<Miw,  and  cpvDoit  ■i>alli  fur  fiitiirvditconron; 
tiiil  be  did  not  pircFiri,  *nj  mora  thau  prnriouB  ioqubwn,  ih*  funitimenul  bw 
uf  bumiui  cTolutlon.  Ii  nu  rctorvcd  for  Usilicrl  gpoaocr  to  diicoTur  ihi*  ull- 
oaiiiprclion'lie  Uw  mbicli  la  fuiind  to  explain  ^iko  All  Iho  plieDoinc'nii  of  niin'* 
hlilory  III')  all  (hoM  or  ritfrnal  uotnrv.  Thia  »<>b1<ino  iiteanrj,  lliat  tlie  udI- 
rcDK  ia  in  a  ooatlniinui  pmcHa  of  CTolutiuu  fnitn  Die  ho[nng«D«'iu«  t<i  tlu  twt*> 
ro^neoui,  nith  vtiiEb  only  .^cwloa'i  lait  of  gnrliailon  ii  al  all  irarUi}'  to  b« 
Dotnpond,  uiidcrHaa  not  onl*  [iliytioa,  but  alao  liiitorj.  1(  iviealt  Uio  Uw  to 
whtob  tocia)  chBnj[««  cuDfunti. 

/Vmn  ttit  t,Driittah  SttHtiiur. 
noTetcM  and  bold^nrercnt  far  truth,  IhnuBb  not  tor  lh«  forma  of  Irntli,  and 
aat  {it  uucli  thai  *o  lioM  true — huU  ia  llic  ddiiniclloli  of  error,  tlmogb  nltb- 
>ut  tliat  j"j  in  dvslruotluii  xliich  ufldii  claiiii*  tlio  oama  of  baldDCuj— IboM 
<rnrk«  air  inlrr<'<liii|c  iii  UitatnWm  and  iu  tli«ir  tvlalJun  to  Ibo  curreDl  Ili0d||til 
»f  lbs  timr.  Tbf)'  lecni  al  Qnt  lif bi  !»  ((•nn  tho  Inruins  puini  in  Ibc  pantlrt 
pLiloiDpbj,  but  clnior  fiatalnallod  vbuiia  oa  Ibal  tl  ia  onlf  a  nvw  and  marked 
•li(C«  la  a  regular  groiitb.  It  l>  tbc  pOilllTe  plillo*c>[ihr  naDbiog  lh<  blither 
nilulic'tia  nti'in  Lriiiii.aad  oalabtltlilnK  uliit  beroro  tl  t|iuirtd  bceauia  ll  had  onl 
rvorlii><l,  anil  tiv  iKnuiiiig  rnvmed  lo  deny.  Tbii  *j*Wn  fntnorlr  rirliided  Aa- 
.ili'Sy  aail  pijchologf.  In  llioworka  of  Ucrbnt  Speniwrwa  bare  tb«  rudiiueoti 
sf  a  poslilTc  tboolagy  a«d  an  Iniraeaac  itep  Umrd  the  tMrfeolloD  of  the  Kieaco 
of  iinyi'buloK^.  ■  •  •  Sucb  la  a  liriaf  aud  meajr*  aketeb  of  a  diKiiuioa 
irlileb  we  HDuld  nammond  Iu  b«  fnllawcd  in  detail  bj  CTvrf  mind  in  lerpittii  In 
IbeulogienI  itodlea.  Herbert  iipeneer  rbmcu  In  good  lUtb  bvm  what  boa  bcM 
ao  Xoag  a  lio)!!!^  psmp,  bringing  a  tttg  of  tmee  ud  preicntiiig  Unua  nf  aitniK 
«Mnl  uiDiiiit  Iu  bt  bvDurvble  Iu  boiL  partioa!  lal  oa  Kira  Mm  ■  randiil  brarinft 
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•  ■  ■  In  ooniliMun.  wn  would  niuatk  Ui*(  tbdroHEaf  UubartE^ptnmft 
r<milto<(lm  frludplo*)  li  nut  tnilulf  lbo«to^nl,  batwU  fnVMUUaliMi 
■nil  bnwdett  pciertliullaal  ot  miImin,  kud  we  would  ootnaeoil  to  ma  rmtm 
Uib  auUiar,  Wo  l>ltlc  ktiavn  adM«j[  im,  *•  al  opM  eao  of  lb*  tlaawat  i  ~ 
■mi  one  of  Uio  <ri*e«l  unl  aio*l  boDOCoMa  tt  «ppuDi(BU. 

Tk»agb  w»  lad  here  mom  lumnated  •MunptiMii^  aa  wtll  ■■  i 
Malddou*,  ]rol  Ikk  part  (Law*  t4  Ibo  Ka«wabki)Ba7  b*  eoBaMafa^opaal 
atii'liv  ■>  a  tmo  apMimvfi  ofwiPRliflc  raMOoi^.     Cna»aiI«T«l>lo  tipmtt  M  dnvM] 
Id  Ihii  "t.«w  of  Efolutioo,"  Iho  iluivTsij  of  whkhia  tha  ■nlbar'a  cUeTtUlaMi 
vtl^alli;,  aod  ceruinl;  ctjnoca  gr«M  pewor  «f  soMnfliailoob    To  qwe«t  lU 
■btUacrl  d>tlliililoa  witboiU  a  Ml  •(■luwiM  or  (he  IndactUin*  froM  wlileta  ii  )•  I 
dorirad  wooM  oonwr  an  riiif  inpraHioa  of  Ui«  linadUi  Bad  atnmi^h  of  lk> 
(h»«ght  wliicb  il  vjiilMnlie*.    Of  llr,  Spmeti'i  gtarval  ohaneCerialka  h  ■  aii- 
IcT,  >«  nia;  obMrrt  Ibal  bl*  »i;le  U  awtked  b^  gnat  puril.v,  rinnrnaai.  ■■< 
furco;  Ihouiih  it  U  aumrwlisl  JUTum.  and  (ha  abatiact  ualor*  of  KiBe  af  Utti^ 
Im  <>fca«i<iaaU;  rrndm  Kii  tlicofibt  ^QfRimll  of  appivliiniaioa.     Ilia  linilMiiai  rf 
bia  lutijocta  ia  gmrrall;  Iboniuf^  aad  aonttimM  eibaiadlve  i  bla  mrgitamd*  f 
alwafu  Inttoloua  If  aot  atwijB  coDtloclnii  hit  llluairsiioiu  are  drmwn  baa  tl' 
inuM  aTory  aeonHlbla  dald  orhninaii  LnnvMic*,  and  bia  siatbod  ot  "palU| 
Uiiaci"  it  anoh  aa  («  malu  (ho  nio>(  of  bi>  maiMiU*.    Ha  la  undAubiaiOr  ctfc 
(ltd  (1)  a  bigh  raak  eoioaf  the  apMuUtiio  and  pbitoaopldo  wtilrni  at  (ha  jitmbI 
day.    •    •    • 

In  Ur.  8p*a«or  wo  haro  (ha  aiamplo  of  a  pari(M((,  who  does  Ml  (ntf  It* 
aubjoca  of  ralifpiia  wilb  ••iptf^ilioot  ntfclaal,  and  wbo  illuatrataa  by  b  an 
ninlbud  of  raaaooing  upaa  ibc  bl^beat  ott|eMa  of  hanu*  (tinaitbl.  (be  tria*>i 
Uioa*  mMapkrikal  alndUa  wUtti  il  la  aa  natk  tha  fkabioa  of  hla  aohnal  lal^ 
tty.  foft  bolb  tbeie  raaaana  (ha  ralome,  wUib  wc  bow  prspoac  Ut  axan^ 
dcMtvca  (he  earolbl  Utasllon  of  Iha  lktoh>^aa  vbo  doalrva  ui  htww  nbal  im 
tf  lh«al»n|i*Mlluakenof  bUath«s(,<aaMiaa^tboogibl  alliobtii-  in  |uif^» 
thrt,  caaaayin  behalf  of  out  uUtoiiLto  rcUflnua  tdcaa.  Pur  ifiae  ■■■•■(■lui  Dat,b 
■pile  of  (be  eery  DtgadTc  cboraMor  of  bi>  ova  ratullK.  be  has  rurolalinl  aaar 
■Irvniiaixomenlafor  tliadoctriiMof  a  pntilin  Cbrlfiian  lbu»tD)g-.  Vift  «b*llb 
iiii-.iaian  if  wa  aipMt  (o  And  hia  eu*i<«lf  paulag;  ibi-to  tnaiirra  by  freltpi* 
lailli  aod  Uitolo(^aal  atleaciy  aa  la  alt  rtapiwU  b^o4>d  knowlcdKn  and  mt  at 
praclleal  eobdera.  Oa  Ibo  enutrarr,  ba  |^r**  (baro  pniroond  ullauiiMi,  aail 
anlvoa  *(  con«lii*ioa«  in  rriprd  to  (htm  vUcb  area  Iba  Cbriaiioa  (lia«|ngl» 
tauatalliriT  lootauin  a  linjonwaiuraoflralb.  "*"*-  ■>— J-^-  -im  itriMniinlih 
MMn  of  Iba  ntlimata  Ikcti  <m  arhkh  r«l%tan  depwdi^  ha  damanalmlaa  tb-'' 
rfol  mUmn  and  (htir  c'cat  laipartaDecL  ■  ■  ■  la  anavaring  (banc  ■)'>'  ■ 
tionnUr.  Spaneorbut,  uo  ihSnk,  8rTir<il»nrarl»a(r»«pUIooi>i-<"r  •>-;-,  .i,i^, 
OamlMaa  or  HaoatL    Al  loaii  bv  bu  indfM(ed  In  a  ueM  tall.  ,^i„ 

IbulbrrhaTadanclbrpniltlrcdalnmartAaHilnnnwHthattbi:!..^.  ,..,.i„.mrt. 
lboii|-b  Imoniiable.  tiiU.  ti  eii/  b«  tal<t  itaal  Ur.  Spenoor  It  not  ofaar^aUi 
will)  Biotudiiii;  (l"d  (h'lii  titt  iieiiDna.  ot  (ti-tiiriii;;  all  rtralaiioM  »f  Hjio  |a  jtig 
•rcrliK.  nnoc  b«  ea>ii-->ll<  ilirun>:i  tilt  Iriilb  iliii  aa  tniorutabt«  power  la  nbnaa 
li>  MiA.  Vfo  een*\*.\^  '■uwVt  w<\  i-t.arga  bUo  alib  IbMratloal  aUiaUai.  boblHf 
a«  ho  d«tl  tViM  uHtawi,n  vtA^iait  \&«a. 
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lUwarocyuilo  dctdapnenl  »nDoaact<t  la  Uie(<ul;Firt  of  ibcitCMOl 

eulurjr,  bj  OooUu,  SeboUlun,  uiil  Vcd  Boer,  ■ml  V4)[uclj  cxjircimail  In  lliv  foe- 

Bulo,  Ui«t "  arolutioB  i*  klnajs  Ihim  Iho  l>ain«g«n*aD*  to  lbs  IwUtocvdcuiu,  Bud 

om  Ilie  Bimpls  to  ill*  ooinpWx,"  b«a  rtMDtl;  bcm  niCondvd  bytlerlwrt  Spramr 

to  M  to  Ineludc  all  pboaamiai  wbiiUocnr.     flo  bai  sbown  that  iLli  Ian  of  nttt- 

JntloD  |jilIio1*wor«BoTCiIutlaii.    Wbotlipr  it  bs  In  lbs  dcvdopmcnt  ortbccvUi 

r  of  Utg  upon  Ita  (arbcc,  tu  Uio  doiclopinviil  of  SoeloCj,  of  |{07eniiacat,  of  oion. 

iTootam,  uf  tomusrc*,  nf  lanKuag:*,  Utiralurr,  aciinca,  and  art.  ilii>  torn*  a<l- 

ae«  from  Ilia  ^mpU  to  lbs  «iiai|>I(ii,  il>ruU):h  lUCCoMiTe  dUr(>rcDlialit>nt.  Imlii* 

lAj.   Theilapondnut  iudaolioa  fhim  allcUHMofphcDonKna  bjr  nbii^ti  Ur. 

Spencer  prootcda  lo  lalabllih  ud  lUailrai*  liU  tb««tvm  Mnnat  bo  bItou  bcrc 

/n>m  lU  CMtlian  f^itclotor  (KBg;Iiib>. 

Ur.  Sp«nc«r  olainia  fur  hi*  Titnr  lUat  It  t*  not  onlj  a  rvlii^nn*  potitioD,  but 

irmlDrntljr  iXt  rrli^ou*  poiilioa;  and  <m  ur  moil  ihoraughlf  diapoMdls 

wilb  bim,  Ihongb  wc  think  ba  does  not  apprcclilc  the  force  of  hit  own 

arirumcol,  our  full/  uodcntiLad  hii  ova  word*,    for  lot  d*  doit  attoBpt  to  MaU 

Uo  tho  mnanliiir  uf  iliin  fact,  ufwhicli  Ur.  Kprnovraiid  bSa  eompevta  bars  pot  ne 

in  pnaMMUon;  let  at  endrarnur  to  are  wb<-lUc<r  iU  bearing!  ut  nvlljr  titToraible 

or  adrerM  lo  religion,    timj  are  put  foraard  iudocd  avowodl/  a*  mdrettc  to  tnf 

mUct  religion  tbui  a  mere  rFrerenlUl  aoqiilncciuie  In  Itnoranee  CDRoemintt  all 

that  tniljr  oibU;  bnl  It  appear*  l«  ni  tbal  llil*  anppoaed  oppaailion  tu  rellfion 

ultea  from  Ibe  Taet  thai  the  doolrloo  ittoir  it  to  profoundly,  no  iiitenaelj,  to 

oretwheln^glT  rsligioua,  naj,  ao  nlterly  and  entiralj'  CiiMiBTrtii.  Ibal  ita  tma 

noialDg  oould  not  be  ■»□  br  terj'  g'latj.    Like  Uotci,  vben  he  eame  dom 

(niui  tho  Moont,  thii  poalllTe  phlbMOpbr  oomea  oilb  a  nil  otoT  Iti  bee,  tbal  It* 

liHi  ditlno  radlaneo  mt>  be  hlddm  Cm  a  time.    TbU  U  Sclcnc*  that  Ima  bean 

imaraing nltb  Ooo,  and  btiiiK*  in  her  band  Hit  law  wriileii  un  lablM  of  alono. 

frtm  lA*  Erailtr, 
To  iLDivret  Uie  queatloa  nf  Ibe  lli«IIIiauil  of  tlio  permanrnco  of  Mr.  Uill't  pbi* 
opbic  reign,  •  •  •  wu  »buiUd  liavf  in  lukiiapCDunl,  unong  oilier  thing*, 
'  tli«  iliOitnrooM  fr«m  Hr.  Hill  already  ihona  bir  the  eitnLordlunritjt  able  and 
[pcmllBrI?  original  iLlnku  wboto  name  no  hare  aMoolatedwitb  Ur.  Mltl'i  al  Ibe 
■ad  of  Ibia  article.  Wo  uiaf  lake  occoilon,  at  oaother  time,  to  call  altontlnn  t« 
Ibaaa  ipoculalluoa  of  Ur.  Iltfbfirl  Hpeacer,  wboM  irorkj  iu  Uia  nioan  lime,  and 
upwialljr  that  no<r  ono  wkoao  lillo  <*a  hare  cited,  wo  r«coiunieii<l  lo  all  Uiuta 
■elect  ratden  •ibo««  appreeiatioa  <>f  mMUHy  eipniiiinn,  ind  gr«at  nwti  and 

»boldnHa  of  pnotsKzation,  dMi  not  dirpend  on  ILeir  laere  <li)pa(iUon  lo  (flM 
irltta  tbrdooUliiM  prvpouniled. 
/Van  tht  BrUiA  Qumttrlg  Bfut. 
Co<nplct«  in  ilMlf,  il  it  at  th«  tamo  lime  but  a  part  «l  •  whole,  nhlch,  if  il 
iboold  bo  conitnicUd  Id  proporlion,  irlll  be  leo  limct  aa  great.  Vvr  Uioe  Flrnl 
Priuriple*  are  merely  Ibo  foundallon  of  ■  «7*tciii  of  pliilinupbjr,  biilder.  more 
elalioraU  and  eoRipTrheniive,  porbapa,  than  aar  othor  nbioh  hat  bocn  billiortu 
IcfigDeil  in  England.  •  •  •  Wideljr  u  it  Rill  be  wen  ire  differ  fruni  llit 
kulhor  on  tome  pomta,  wt  rery  •inccrcljr  bopc  he  ma/taeeual  in  tKOuinpliiblof 
the  bald  aud  mo^oiliocBt  project  lie  baa  mapped  udi. 
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itaMU*  ar«UB  JAfwiM. 
Oar  "Sawrtj,"  MperAclal  ■■  It  b,  nnat  InehnU  ■!  ImmI  Uh  mm  in  </• 
irork  ■oloA^iaalM.udaartiDMUbloioMecuiMiii  w  Hi*  tyieia ut  riilMft; 
mlikb  Hr.  I]<riMrt8p«Docru  Uculag  to  (ubMribtn.  •  ■  •  lotpiudiil 
dtaldoDoa  ropceliug  llw  roDcIunont,  thi  Mtimia  rrmlorwili  4|ipUud  Itxp* 
IbUMd  •aratsUiMi  *ad  Iborpngkneu  villi  wUcb  lltrM  coactiutou*  w  uln- 
oMrdi  thr  uoii'cnkl  mcieailfio  kiieiil«ilg«  brau^hl  U>  brw  (lo  tbca  bj  w«f  W 
jlhiitniliun,  >ni]  Uig  acaU  anil  subtU  tUiiklii|  dlajilajnl  Ui  ttvrj  cbajibi. 

By  Ibcae  book*  be  bw  iTe4sc4  Ui  in;  lata  hmo  In  •  nuiurr  dWUact^ 
(bul,  uul  onrbMilj  nurkod.  ■  •  *  Tlier*  i%  a  p*«iiliiu  cliuia  in  (M* 
Uiaf**  «l;lu,  io  ilial  il  woriSoM  to  ao  tatkuiau  ■■sio,  nhtl*  at  tba  Mm*  lia* 
niak«*  Ihf  DiQil  kbiiruM  fuoflians  inMlinibli.  •  •  •  Tba  book.  If  U  k  It 
b*  noUcoi  with  the  •ligbtcal  Atgnt  of  fMrnei*,  r«qulr«9  ta  be  mtd  and  ntnt, 
lo  be  MudiMl  ■partlhuD  tUdf  tod  wbli  IUmU  For  nbatoier  »my  b«  iu  iiliiia* 
fato— althoBgh  u  Ui«  agaa  go  od  It  ahtll  breooiD  biri  at  iha  Utjiingi  ef  a  Mb 
cbilil,  ■  litUo  mora  (dnratsd  Ihao  othor  liffinic  vtiildrru  of  tlm  hum  tlaa— (lii 
1*  oertain,  tlial,  a«  a  book  addnMcd  l«  tbe  prwaui,  U  lifta  Ui«  niEiid  Ikr  abv* 
tb«  M^Dtfjr  ntigt  «r  Iboaghl,  onsvMI*  nnr  iModallimiii,  amiic«a  duotic  f b> 
larct,  •ihkea  often  a  broad  hannoaj,  anj  efvn  msrra  Ibo  bran  b/  an  iMtton 
tual  atrugitU  M  pMatankM  m  Hte,  but  ai  IrruiMibiB  a*  lime. 

f^omtU  CrUie. 
ttt.  8poa««r  i>  lh«  fbromail  nlnd  t4  th«  oalj  pbiloaopbiml  Mkoal  In  B^hal 
•rliich  hiw  arrltvil  at  ■  fonti^ioiii  tcbiinn.  •  ■  a  Qejon^  Uila  •ebvol  we  t» 
coimli-r  an  luilnli-nt  ckaotio  vcltclifism.  Ur.  Sptonr  tteUua  ibo  raapa«|  dv  u 
diitiuiii  und  daring  indtridualtl;j  oibon  arc  cdiocaardavoa.  Mr.  SpoiMf  ^ 
bv  a  UBiirjicr.  but  b«  baa  Uu  Tolce  aud  ccalara  oTa  klag. 

Mr.  f)|<eDaer  Ii  «(|iut|]r  maaitablc  Eir  Ml  •sareb  afttr  Ant  priDclptca 
acuta  alUDtpU  lo  docvrnpoM  menial  (kttMneiia  luto  Uiulr  iirimarj-  al 
aod  fur  bii  broad  ccncralbMlob*  «f  moiilat  BctlTtlf,  rimed  in  eomtootioa 
naltir^  bitiaot,  and  all  ilie  aoalogw*  praMriitfd  bj  lift  iu  ila  ludvanaj  MpvrU 

7*vttt«/tJ /rem anatU  »itJ  iMaratt  «rtlfU  U  tit  ^-~'  ■'-  " lfrnf«  ri* 

/it.  IS,  IM*. 
— Tlicf^alirartunpluloMpli]'.  brllFibi'riSjinictfr.iihoiii  I  wuuM  irUUi^ 
H}le  Ibo  lauof  RnKlith  molapbynaiiui^  In  lb«  midal  ornnivuraul  Iniliiriniim, 
Hr.  Afrtiiei-r  ntaainrd  deailllj  altacbed  to  liii  pbi>i»o|ihlcBl  almtica,  dia[4»(i4 
All  Ibiit  )ivi>Ma  atninge  asil  tlist  rare  IcdrjitntlcQcc  iudUpoiuable  u>  Uioaa  mit 
irroH  IhomicliPi  to  toiltuiuo  rnMBrcbM  abicb  at  bolt  OdIj  t«coni]>«ttM  tti 
alildvol  irith  a  ftw  obncuto  and  iiaUlrd  aaOnK'i. 

If  Ur.  gptocDr,  with  bis  laltvt,  hi*  fcrtllll;  of  gmln,  and  tba  «lnM«(  oundi 
podui  Farlclf  e4  knonlcdgv  ot  nhicli  tlU  irriUae*  furoiifa  tlia  pr»oC  hail  «3mw 
lo  follDv  ilio  bMilMi  |»tb,  iioUiiiic  nuiih)  bar*  b«««  Mem  Majr  than  for  bla  i* 
•Murcall  it>«M>  hAoor*  iifirbiab  l^iiRtidi  wch'tu  a»f4vdi|[allotlioa«  wli«a«ft« 
b«r  an  alia  wUkn  Ut  b«  orKted.  Ho  prtfttMj.  l.oa<T«.  wllb  a  iiobic  aixt  loadt 
Vg  ttif4eklaU  V«  \nlttp  witb  porafif— aud  wtui  la  >UU  luur*  dilDcalt,  willi 
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Mf.  Rut  h«  drwrru  more  tlinn  r»io  vaannce*  at  ijtapttbj  t  n  mil*!  not 
btrglf  wliiiir«  liix  riilulil;  In  imfillsm  uludi-Uj  liU  vork  lUdT  inorlti  Uio  ia>li- 
Hdu>l  •^tlI1IUoD  ef  nil  fticoda  of  pliilonopli/. 

An  impression  preraiU  irilh  Duiny  that  Mr.  Spcnrur  bclongt 

to  ihfl  pOAitiro  mIiovI  of  M.  Aa£ii»t«  Comte.    This  u  aa  cntii« 

mifapprvhoDEion ;  bul  (he  positioa  having  bMn  wmuncl  l>y  m)t> 

unil  of  his  njTifiiTcrs,  ho  repels  the  charge  in  the  foUnwing  kllvTi 

wliich  appeared  in  the  Ntw  EHglatukr  for  Juanarj',  1864 ; 

T«  lit  JSJiltH-  f^Uf  Xt*  lt^\m^tr: 

8»: — Whit«  rtoojcnitidit  UiB  •pprrciulii'*  Imiip  aixl  gvoinl  Modour  i>r  tb« 
■rtjclo  >J]  jcrur  1>«I  DamtMr,  rotitkc  ''Ilfrbrri  Hp^ncn  on  Ulttitidt^^  Riitijcifju< 
Idcw,"  allow  mi  1o  point  ouloua  orra^w^iciI  |>rm4m  it.  Thn  trriUr  I'limclljr 
rFimwMiU  rho  i««liDg  potitiocia  of  mf  arfniincDl,  bul  Im  inadTtrtviiily  O'lugyi 
D  along  ttnprcMloa  N*p«ettiia  mf  l«iidnicic!i  ui'l  armpithici.  Uu  uj>  of  m«L 
"Uiu  »Eiiril  of  hi*  phlkMophfM  orldaotlr  ibnt  of  tliu  ■o-«llod  paBilirc  mctlioa 
ubich  haa  now  tnony  partial  dliKiiiln,  a*  w«U  u  miLn;  kbIoiu  lulbvnat*  Binoaa 
Uifl  lliinktn  of  EnKlSDiL"  Kurlligr  on  I  am  VuMXj  claMiid  with  "  tlw  Enjihia 
admirtni  aiid  ilinciplvt  af  ttm  i;rriit  Piwiliriitl ;"  and  U  »  |inMtitly  aildid  Uial 
"in  Mr.  itppnvcrw!  buTe  an  ^Ka^lple  of  a  )io«i(i*iBt,  wtin  ilim  ni>l  Irtat  lliv  ■iil>- 
jpci  of  nlioiuo  niih  lupcrcilioua  neglecl.  Bore  iind  Ibrpiiuhmil,  tli«  implko- 
liuD  i>  Ibnl  1  %m  a  loUoHiir  ot  Conilo^  Till*  li  a  tnbl'lie.  Tbil  M.  Cuniiu  haa 
glTCD  n  general  oxpanilion  of  tliu  (lufltjne  •□•!  mctbod  olaboratcil  b;  ivicnn, 
aod  ba)  applied  lu  11  a  naoin  iirl>Ii:b  liui  flbtilD«d  a  ocTtals  Cimraaf .  U  true. 
Hut  it  U  nut  tnio  tbat  tba  hul'tci-a  of  Ibin  daetriua  and  foltowon  of  llui  mvlliod 
uvdifltiplw  of  11.  ConilA,  Xrtlbvr  IbvLr  mirilnt  <tt  tn(|uirjr  oar  tlwir  Tictvii  c^ii- 
coniina  buman  kooirlcdn  in  ila  natun  and  limit*  ant  Hptimiublj  dilTi.'JViil  frani 
wbal  Ibof  WBT*  bcforr.  If  llicj  arc  l\>MliviBt(  It  ia  in  tbo  (mow  Ihit  all  nii>n  of 
•oicnoe  b&ce  btnn  mora  or  Iru  (aoiiticntlir  I'otiiltiiii:  aad  iIm  apiilicibiliijr  of 
H  GraaXii*.  IHIc  to  tiicm  na  more  iiinkM  fhcm  liU  diHiploa  than  don  lit  ujipli. 
taibllitr  to  tha  mm  of  attlvocs  «liu  UtuU  and  died  befum  H,  Cumta  imie,  maka 
lb«ni  bis  diadpliM. 

Uf  own  alUtodo  lonrd  H.  C(>int«  nod  liii  partial  wlhonnla  bu  bcon  all 
alunji  tbal  of  aslnffaiilim.  In  an  chh^  on  Ibv  '*(lfiit«titof  Sciono*,"  |>u)<li>hi<d 
ill  t  Sul,  ood  republltbcd  witb  ollior  f«tf  i  in  lUT.  I  bare  cndcarouivil  lu  ibuw 
tbai  bi>  ihear^  of  the  loj^lcal  dppcntluiM  and  U*i«rlcal  dttclopoeiil  of  lb« 
prj.iuvri  n  unlruo.  I  banu  nUll  ainona  017  M*'*  "lO  OMmMWUl*  of  a  •c«aad 
mi.<vi  ifut  wbicb  I  EuUil  U<  iibtBiii  a  plaoa).  llio  pnrpoM  cf  wbluh  Wai  la  ihow 
tbv  untaoabltooM  of  bia  thootj;  «f  in<«ll«rtual  jimeTFu.  Tlia  onlT  doclriiio  of 
ioipoitaiKNi  in  wbhh  1  BCTH  oilb  him — lh«  rrlgliTilj  i>f  all  knii>r[»djH~-U  Ona 
aomtnon  to  Um  a&d  aoadrj' other  (hinkcn  of  (nrlimUtv;  and  oon  ihi*  I  hold 
III  ■  dUTvnat  wnao  ftom  thai  In  wblvb  lie  liclJ  11.  UdI  on  all  paluU  Ihat  am  ili*- 
bncliTt  «f  Ilia  DhtluMphy,  I  diU'..T  from  htm.  I  donT  hU  llWrarvbjr  of  IW  Sci- 
o  icet.  I  rt<|[aid  hi*  diTimuu  uf  iutollcoiual  proncu  inlo  lh«  ibrvo  pbaM*,  Ihoo- 
li^ukal,  iiK-l.iphjrkical,  aed  potiliTe,  a*  aupcrOciaL  I  reJuM  Utterlj'  his  IlcUgion 
•>1  IluiuanUr.  And  hiaidaal  of  toiarlyt  hold  In  dntcataliDO.  Some  of  bia  mlDot 
tu'tit  I  iwMTil  i  tfinn  of  tut  incidvntid  rtuarka  Mam  to  me  to  be  pmfoiiod,  but 
from  uvrtjr  lliiuic  iiliirlt  diitingBitb^a  Comtailm  ma  arMoui,  I  ili>.*enl  antirely. 
Till.-  tidIj  lullnFOn  on  nifown  oourM  oftboiijihdibtcb  I  can  Iravc  toM.  Cumtira 
Hiiilii^*,  ia  tb«  InRuuDca  that  ttaoltal^on  meeting  wilb  anta^nialU  opiiuona 
di-llniiuljr  exptvucd. 

hiuub  MuK  my  pmitlan,  j'>\\  ntll,  I  Ihtnk.  *«  that  bv  cluilnj;  n«  *■  a  Potl. 


liiitt.  aod  lotiitly  lEiclildiiatt  it^  AttKrUfp  Ibn  Kuiili^b  acliiurvr*  aud  dia^iiiti^*  of 
f'ltiiilr,  ynuT  rvvKucr  unii^IM'tinTially  oiUn-f-rr^cuM  ino.  1  aiu  i^aile  icattjr  to 
b»kr  ibr  odium  allaobing  to  uiiin-^'ii^oliirli  |  fy  hdld;  but  I  ulijocl  lu  bavv  adilail 
■III-  odium  aitaebing  (o  ofdnium  w  bi.'b  I  Jo  iv>f  boli!.  If,  bjr  puhUiMnit  tbi*  lot- 
.«r  'n  your  forlhcomlDS  Dnmttrr,  70U  iiill  alloir  ma  lo  Mt  myiolf  it|{ht  wilb  lh« 
Ameelfan  public  on  ihia  matter,  fva  will  groally  oblijfe  nia.  I  am.  Sir,  jau 
PMdiwt  •want,  Oiuaaat  SrwDW. 


5C6  orncioxs  ok  his  rituM. 

Wo  iJke  tbo  liberty  of  vatJuag  an  cxtrnct  from  a  prWsta  I 

of  Hr.  Spencer,  whJch  conluaa  roria  ftirtber  obMrrttliou  is 

Muna  conu*!Clion : 

"Thnra  ftppcui  la  Im*«  sot  tluokt  io  the  Dniled  Sutc«  a  my  tnimtim 
Inifrtmion  n>|MDlina  (he  iDHataM  «f  OmdIc"*  mlltnsi  in  EukIumL  I  hmi»< 
Itial  lb*  eurrvDcj'  cbUiiHHl  bf  lbs  wont*  ■  P<>«lll*teai '  uid  ■  FodUtiM,*  k  ■• 
blamc  for  (lilt.  CnmW  h^iinipvlpiiiUd  hj  (bo  term  Potiti**  PMbiMptf  <■ 
(IidI  bodT  of  (ItAnilcl^'^slablAbed  £aa>Mg*  mUA  o«n  *if  aaMao*  ban  bn 
grii'ladllv  (irinin>iiD|{  >nla  k  eahiivDl  bodr  of  daciriiMw  mad  famriac  haWwi^f 
fiUcud  ifili  in  oppodtion  l«  Oi«  incohmnt  M^r  of  dootriov  dcfeMdM  byibwli 
Kivit.  It  hiBlBOcniD  Ihchabitef  tb*  tbMlogkaliartT  t«  think  of  (h*ftDta(««lM 
Mlumille  ytknj  unilir  lliit  iiUo  of  PmIIMm*  tppUM  to  tben  by  UmM*.  Jul 
thui,  rnmi  till!  htl'll  nf  ciitUtis  tboBi  Poittiri«U  Ihore  bu  Krowd  up  Ikft  MMa^ 
ticm  tliBl  lUoy  rtl\  thi'UiM-lTei  Fotitliiiti,  tad  IfakI  III*}'  ar«  Ilia  ditriplM  M 
Ci'intp.  TU«  Irnlli  Lt  tli«l  Coialo  mid  ht>  ilMlriM*  tUEnv*  ti*ro  Marvel*  u;  ik 
^ntion,  1  kaow  MmcibJDjt  of  Un  icianUflt  irorU  la  En^sod,  and  I  iwnil 
naiu«  a  iln^  man  af  agianM  i>b»  artaantwljita  biniMlf  a  fotlowcr  of  rmili.  m 
acecpu  Ibc  Bile  of  pMallrial.  Leal,  bonrArrr,  thnw  ■hculd  be  aooa  sMb  ate 
<r*rt  aniLDOn  ta  mn,  I  hiT«  rKsDIIr  made  Uquiriea  into  tbc  malur.  TaPr* 
IVMor  T^ndall  I  put  tbc  qaralion  nbollKir  Cointc  bad  exerfrd  nay  ivpnaaM 
InBiMOeo  on  Mr  own  cmirte  of  tbougbt:  atul  bo  rtplIoU,  'Su  liw  a*  t\acF«,  m} 
own  cuunn  of  tlinuabl  would  baio  bem  oiacUy  (be  tun*  bid  Copde  ncirt  ti' 
Med.'  I  then  s^Wd,  '  Do  jnu  kna«  uj  man  Of  Kianev  wboaa  view*  btn  tvi 
aSrclvd  bj  Cvnila'a  wrillniti)  f*  aod  hit  aiirwrr  wm:  'UU  hiflaonoe  mi  KlMllil 
IboiightiD  Eoglaod  ia  ab<alD<«lc  ihT.'  Te  the  mis*  qiKalioB*  ProC  tlodn'a 
lumcd.  In  Dib«r  wonU.  Ihc  Hin«  aniwtn.  ]>!>*•••»»  UnxUf  aad  TyaM 
bdnK  loidera  la  ItiMr  rcspcetlTo  depatlrocnU,  and  bcdno;  also  men  af  iiiiiil 
enllorD  and  |ili:lij>i>iiltiF  inigtbt,  I  think  that  Joialnjr  their  Imprcadoo*  wMh  ta 
ewn,  I  ani}u«tin(d  in  HiiaK  (hal  the  Mlnutinc  world  ofRnjEtand  la  wboU;  aala- 
Buenocd  by  Cumlo.  flnrh  HinatI  Inlluvneo  at  br  bw  bad  hcrv  but  b>MB  oanaa 
litcraiT'  mon  aud  lilflloriuii — man  who  iiota  allraettd  b*  Uia  Ki»nd  acUrf* 
nenta  of  wionee.  who  were  chaiwcd  bf  tb«  pUnalbla  irMMn  of  aolMitUen^ 
•nUtalloni  put  forth  by  OMute,  irttb  the  iwnI  Fn*ch  legant  (w  ayiuMalrt  aiil 
dl««gud  for  fu;i.  and  who  ncrt;  from  UmIt  waBt  of  KiratiSo  tnlalae,  uadh 
to  detect  tlie  ci>i-iiTiuI  riilludi'unnou  nf  bb  ■riU'in.  Of  I)i«h  tbc  mwl  ooliUi 
axannla  wm  tin-  '.nU:  Mr,  HinLlr,  lli-tid*«  him,  t  oin  name  bul  arrcs  uco  alt 
barn  bnc»  In  ony  n[ii>rii-laljk-  dtimo  iBnueno<d  by  Comtn;  ajul  of  lb«v*,  lr«,V 
aol  tra,  arr  (cuci;)]  fctowu  Io  Ibe  publia." 


Ofiinioyu  qT  He  I>eis  e»  tit  "  li^rtuH^nat  SeieniUe  Sfria." 


TyndaU's  Forms  of  Water. 

I  vol..  Ilmo.     CiMli.     IIIu)IraT(.--l Pticc,  fi.jo. 

**  In  the  ^t«imc  nvw  pubUahtd.  IVpreu^^Tynd^l  li>t  |i^THi>ihl  ■  iwlflc  iUuiiiaiifa 
4f  lh«  ftc^wnaHand  aubltcly  of  hu  i(itcEkc(u*l  ix^cti.  the  Kopc  mti  mnginnl  Uit 
■ocniifif  viiion,  litB  i(i>£vUi  <iMniiiAnd  of  ihtf  apfnipTUifl  [Bflgij«c*or  4K|«ubiiA,  »Dd 
■he  pcculc>tiiia':iiy  did  giict  Willi  1I^lth  heuBtjliblke  mulUof  inCiiotc  tdoiilfic 

nMuth."— .V.  r,  itiTM. 

"  llw  '  loinii  of  Wiiitr,'  by  FrDhBM  TyaiUI,  i<  m  InwrHtiof  ud  iuliucttK 
ficilc  iroliunv.  fldjiiitably  priaCfld  *nd  QliHinloL    pTc|.-arv4l  u^rculy  fcir  ihi*  KiHtk  ll 

indiuCKm  ilui  Ihc  puUnhcn  iiill  ftrr  IM  paiM  la  inclgde  in  the  wria  ibc  ^ihaii  uk 
VMti(«lt^(M  Jtf  ihff  b*u  KTcnEiAc  nihd4."^J%*nbu<  Jt^ntttL 

'■  Ttiii  lerk*  ll  Hdoiinbty  cumiiitiieed  by  tlili  lliilc  lolitne  Itga  ihi  |>cn  ef  Pnf 
TyndciU,  A  )>cHact  maaccr  «f  bJt  tulj«^  hcpr«*cjiuin  x  >cy[a  «uy  «(id  ^Ufascrvc  hit 
nethndi  of  itivitiicitiiuw  «nd  livt  ratttj*  tkbtilnvd,  ^nd  £>><«  to  %\\t  nti^t  ■  dnv  cww 
«p(i«aoraII  ttie  *i)«driiut  irui*£'«i*lieuNw(HChvittTntubiecleiL"— CAiwiiiMK. 


n. 

Bagehot's  Physics  and  Politics, 

I  vol.,  iimo.    Price.  ti-S* 

*'  ff  the  *  InteraAiiDnal  SckntiAi;  Emu  '  pinccvdi  u  ii  hu  bcptn,  it  will  mot*  tfkjtf 
tiilll  ih«  p>«aU*  tl<i«o  ■»  Ih*  nading  public  ia  at  pnMpiciiM;  The  Am  nlunit,  by 
PnfoHOr  TyodiO.  *t*  *  BniAri  of  luci-l  wil  ■ttncUtc  Kkniilic  cxpaaition ;  md  obh 
wt  hit*  1  womli  by  Mr.  Wiliti  EUgehnl.  wbich  ii  no!  nnly  my  lurid  (Hd  (hunbif. 
bgl  Ai»  uialiul  utt  mgSAllirf  b  the  bifthtil  dv gnc.  No*  hnv  ufic  tbc  pt.blk*liHt 
r4  Sir  Henry  Mamc't  'AncicDl  tjiw.'  blvcmc  >ccn  lo  miny  fruitful  ihmigbu  »iif< 
DttMd  ia  ilu  count  of  ■  OHipli!  of  hundrid  pagn.  .  .  .  T*d«  JuialM  lo  Mr.  Il*c»' 
hiii'i  [erdle  book,  vaLild  nquire  •  [sng  (iiitlc.  Wlih  Ihc  hnt  of  bleuCiant,  we  tr« 
f«nick>u(af  h>«n(  e"tti  bul  ■  nny  anmiDi  t{  il  in  llac  brief  imarsplii.  Biil*« 
luipg  ve  hare  Mid  tnauith  u>  «cin>«Mnd  it  Ui  the  MKulltiD  irf  ihi  Odiigblbl  lado."— 
frol  ioHH  FiiEK.  IB  (ht  itritittit  MrmlAfy. 

•■Mr.  U«ccl>ui'i  icylf  ti  ck«  and  ngnnnih  We  rtftslii  l^om  cmnc '  ftt""  M* 
cvnl  of  chete  aiiggcnivt  twaayt,  imly  1««u«  «»  ki«  mjit  iKm  oui  refrdcn  will  ri*Ml  k 
■Mb  tlitW  whOi  In  pcrnH  ihi  loeli  hi  iheBixlircs:  isd  wr  tlnttnly  )»^<J»<l>« 
tmbiODiuia  piiD  sf  ih«  ■tnitmiiiMMl  SdauSs  firiu'  will  U  u  InMitubg.*'— 

"S\x.  Blge)iot  diBCDuH  Ht  immmif  T4rvty  4/  inpiei  connK^  with  Ih*  |««CiTin 
i^MciiiinaiMl  nudoiu.  «iid  ilr:  dml(>|na«l  i>f  iliEit  riiuJnmH  praibuiiiai  uidhii 
b>i*li  \tmrt  m  abuitduB  nf  incvnioiu  and  snttnal  iheuel'i.'— Ai^Mb  Kiuau 
Walucs,  n  y«t»rr. 

D.  APPLETON  &  Ca.  PuWUhcri,  H9  &  551  Broodwiy.  N.  V. 


OpiHWiu  «/  Ike  Prta  m  /A*  "/«to 
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III.       _ 

Food^ 


1 


By  Dt.  tDW\RD 

I  voL.  umo.    Ctolh.    Uluiiraied. 

In  naUni  npTna  lirmvinDBtLScinnme 
le««d  Milia  iblMt  ■«  b  EotlwHl  ■><>«><>•(  IxpaiU 
xn  umcd  for  (h<  uDiktUlilBC  and  Oc  Stdt  UwUl 
chsks  dT*  >nw(«  thi.  iiilflm  •«»  WW  bnooMC^ 
tloNIud  bMi-dictM«luinip«di>rili(S(k>U<« 
bmgiufv- 

on  fiulftlimn  4ri<l  r*4p4r;iu-np  :U]4^-F  *niou%  kiMttf 
tnulli  »f  Dr.  SfflilJi  •  ""«  Hl«imi!nl>,  _!■>»>«■  *  Tl 

■■oluwmihi  ■rniro-i  inilnaE  )W«<^  >>>•  •ulMH 

'*  TTie  »ni«fi  «f  tcif  niiAc  *nd  po;nilu  It* AUnH 
«JT.ia1  an  tUrnCInn  U  utay  f<t#lvfl  wTiO  i>«^14  hsv*! 
ul  iKuik.  .  .  .  Slill  Kii  wurk  •bniiDdi  in  irt'snnilloi 
ukJ  A  pan  44  *^uh  miM  not  f^^ily  l«  cibraiiKd  frvoi 
ciiliiJIy  tfi^hced  far  tiudfiiU  wlio  ^Ir-nivbd  l-xbclci 
V)r(NapToliUfcvnof«vll-fi(n:ut«d  vn^^cuO,  diafruMH 
nlucnc.  .  .  .  Til*  iiiccnii'">«o'il»*'>'h<>'«  ■I"* 
Tiout  Ctnu  of  iksA-J.  iIiI-mIIi  pirtiilM  lui  Mikvr  0 


IV. 


Body  and 


n 


m 


THE  THEORIES  OF  THI 
\\i   ALFJCVNDER 
I  vol.,  imo.     Qotb.    .    .    . 

fcf  Miftii— "'ITIB  S«H*nnd  bhd  rmJlccit"  itad  "Tl 
one  of  Ac  tiislKiil  ImQjE  ftolhoniia  In  Iha  tchad  vliii 

itiC  ibf ir  uibiik  tnttfrwiriirnr*  b?  '*<=  ''^'  •'  ib#iB 
•ism  Tbe  Mmmai^  i,n  i^l-n-cr  V  ,  --f  ibc  tB^c«il| 
emlndiiiiMl  *f  ihc  mi^Uwru*!  ^irKH'int  m  tV  C 
(lv•^all and  ma«  ih[efc-iitin,r  pc-i  "f  (q.^.tt-  |*t"| 
MA  Strww*Ailiv  m'^nnl  ko'I  iW  h<*f iPr  T'^t  '••"  «*«  " 

nf  mind  VLch  bntn.  he  yl  tlfdiai 

Vr.um  fff  doH  tuccnuon  in  l^fit.'  I'linn.:  -lui    (u 

4a  dttcnded  aod  under  iir>«ti«in>.i  t'^ntiiowitm^" 

D,  APPLETON  &C0..  P-lliUicfi 


tiftwns  <ff  ik€  Prut  &n  tAt  **  iHUmati^nai  StUnt^c  SerUs,** 


V. 

The  Study  of  Sociology. 

By  HERBERT  SPENCER. 
I  vol.,  i2mo,    CloUu Price.  $1.50^ 

Uma,  ha>  in*<n  m  ib  ptflcB  ionic  of  iIk  AikH  4f<clHacn  of  rc&oninc  in  nil  lU  furbia 

hi*  ircxnicnl  of  acknowleJi^d  diCTiculcjo  and  |Tav<  otilctlivi]*  to  bU  t^coik*  «-ia  ftvr 
'  Mm  ■  cinM  ■CHhtinit  An^j  MKuirwt  cfftiit,  m  (fiB  iJArrc^the  r»d«r,  10  comnnh^ftdt  ^A- 
I  idw,  Bn*J>i  ■■DiJ  •pfffOpriile  bit  priocapl**.  ^Jltii  L>ook.  iiidefteodcnUy  uf  ll>  bcHu^ 
'   Imon  uotHOfy,  i«V9liuJ>1«u1ueidlr  WDtfinji  iBhst  clioM  cu^ 

irtlch  vimnli  my  ar3i>E<m^L  ^d  omimcuod  of  &cto  aod  d*dueiuiit  U  ba  cbM  ft 

tMnh.  tludy.  uid  ont*i*it(rt^.  ud  b.  *vlilul.  wntua  \n  a  ^miauf  ud  vm  pfta^ipi 

»^Ia    Ii  Ud  h*ciiiflrrna  work,  si  ncU  ai one «f  deep [Hvcbcal ibnughL/'^dHl  A^r 

*"  llrrticn  SrwMvr  u  unqiif vhotubly  Ihr  fonoiqat  Wlnf  ihlo^vrfai^t  brdnJvclal 

■nil  ««c>Dloctc«l  Aeldf.  lUid  ub  •u1giii«  It  an  iniHrumi  (WUiUii^ioh  ii>  t[kc  hcidoe  of 

hidi  ■(  man,  . . ,  It  vill  pm*c  mme  fh>p^iljir  tun  an/  ^r  iu  Hk^ihur't  oihrr  cruliofl^ 

riK^mvft  ftflinliF  ■ddr*iB»*  to  tlia  MOp^a  aii«  has  ■  nwv  vrscncgil  nnd  Vh  vpacii- 

r  uiL    U  «U]  f«imii«  OuiifK  >m  it  ia  ivdl  ^mb  ll&tdd»i  whatn.*'—Ae$mi^ 

VL 

The   New  Chemistry. 

By  JOSIAH  P.  COOKK.  Jk, 

bvbC  Profrtvw  prcbcfTuiiry  ^nd  Mi«nlojT  In  tlinsvd  Uiil«etWly. 

I  voL,  l>ni(h     Clolh Price.  fi,oa 

"Thflbnih  ori'ro'  l>4kt  It  a  iKHlrl  i>f  ihp  mnlcfn  populBF  Klcocevoik  It  W 
Juil  tSf  dvc  i»niiforitaa  of  facf.  (thJoup^,  and  frufl  Tflnuncc,  to  iDikc  il  a  tuooiting 
companion,  caibrr  for  the  tvp^ar  iho  tludy/^^— iWJy  (irv^i^. 

"  l'li*<  «i|tn«rrble  nonotivvpf^k  liT  tile  diiili)j*iii<hfd  Kniiiv  Pr^frn'tr  ^rCfitml^tTir 
Ell  Ifarvaid  UtiivtriiiTi  '*  '*"  ^i"*  Ain«i(ua  dnuibnijon  ia  'Th*  ]■ 
tide  SfTio^'  tad  B  ■nnrr  aTtrv-ifkf<  jnr^yi  n|  vfti  In  iht  ^tj  *J  i'^-i«- 

M  dL^odl  t(ilij«I  hju  ti'tuiffiatped  iii  a  lotrn;  liiur.      Ii  nniurly  vr 

n---ia  of  die  vulnme*  vilh  wh'fU  il  i>  i^Kiirrtl.  hul  ii<  tvpiodiicdoD  in  Luivi^iii  i^niu- 

^*AD  ihecbaraiiCkin  tliecaijoiry  «il1  eni"T  itt  ^cr umI.  A^d  out^  wtll  leire  UfvB  ■! 
ju  m  fbin^  longed  frv.  For,  14  fhoBC  ujvpncd  kiiidfnta  »Tu^  have  hi^r  irrLI  ^bmH  «r 
Ihd  chcmiaiL  eda«  U  offtn  a  calm  ]>hflA*»iiibr,     Ta  ihou-oihin,  y> k««i  <■'  iliri^aM, 

wha hi>t4 «<n«rvtd  fr«fli  ihc  idV-klt  *uif4  dcv  nctHi*J»  l**K  pn*^in\.  *<  |4i-n«i|ft  i 
tfCiiervlifWMiu  dtavliid  rn  iit  (ip«*II  dx  ctau,  iTir  r<ljr>oii>  of  wTt'cIt  At  ntvlv^lW^rd 
Gict-4<tlGR  niiy  hiK  dindy  i^run*  •m^itufnt  fit  ki^I-  ,  ,  ,  Ta  iht  -M  (hvinf^it,  |^«C 
Ckuk«'«  4rr>ii4  ii  [Uir  a  mnM^  fom  ieiMrxl  dx  mikiiBta'd,  They  ^i^h-  Ii^-.hT  ri 
«'ijM[fnin  iKe  ncieticc;  iV  eU^b  of  iW  b«dc  of  «ld  ifii!  iti-w  ih«ir<vt  ti^-  "i 

ffnm  tbr-     'JTic  i<Jtni;t^  1*^0.  lud  Ovnv  thai  dn  flld  lud  i;inTi  ^nt;  indli"' 
t^ift  iHe^  tnrv.  .   .  .   Fnf  C4tJit't'N«w  OtrHiI>|ry*  oust  d*«idt  ktv'.l  ^    ^ 

10  clu-v  tichl  till?  lied:  Itaown  lad  ihc  l«tt*i4  f**-  <  ■  '  AkA^ilvnphy  ■(  <AcVa»«D> 
tffry.  (piir,  j«  i  K-^k  ut  ccl^nctf,  o^inarj  nadrn  wiU  AnJ  k  wflbcltxly  aJ* tiKVd."— 

D.  APPI.ETON  &  CO.,  ruyithcT*.  549  «  551  Rraodnar.  N.  Y. 
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0/iittions  &/  the  Prtss  on  tkt  "Inffma. 


VI 1. 

The  Conservation 

By  BALFOUR  STEUART,  L 

Ifidkaa  App€Kdix  tmting  of  tht  yiivi  and  Mfn 

I  voL,  lamo.     Colh,    Pri 

"  The  DuiHor  has  mccccdbl  in  pmscDlinE  ■h<?  Tacti 
u«iD^  aidipLc  Idhgujigv  And  cupiout  iJluamuon  mU 
apJa,  coaticiinu  Qiiii^tir,  h<iiire*fcr,  lo  the  physical  u 
pcndijc  the  Dp«r.iDaD  of  ihc  pKacipIo  m  ihc  spheres 
the  t^ayx  Df  PrDrcbOn  Le  Uonic  jjtU  BatD-"— LJA;^  J 

"  ProF-  Suwut  i*  one  of  ihe  be«  known  leachcn  h 
"The  volume  of  Th>  iHTEHHAnarui.  SctEMTFic 
ccncnl  iHu^ETation  dF  the  iruc  meihod  of  teaching,  i 
Tyndili'A  charming  titrk  bouk  in  the  bimc  icries  on 
Llopii  cnciiRri  to  nukr  clc^,  hut  dch  lu  c<]accal  bii 
brief  "— Ciifiir^H  KeguUr,  Boston. 

"  The  vhler  bat  vunderful  abiliiy  tr>  ccimfiKGi  mu 
It  la  a  rich  ircat  to  read  such  a  bo&k  ta  lhis»  when  ihi 
CDtnbiiicd  wjdi  nu^  njDpliciEy. — Ensttrt  J'rm. 


VIII. 

Animal  Locon 

Or,  WALKING,   SWIMMING 

lyilh  a  D/jiir.'afi'cn  on  ^Fn 

By  J.  BELL  PETTTGRKW,  M.  D., 
E.  R.C.  P,  E, 

I  vol-,  i2mo.     .    .    .     ,    , 

"Thri  *nfV  U  mnte  than  n  comrihTirinn  tn  the  s 
lhari;;h,  if  it  only  pl«|tcd.  that  ^rjiild  be  fuflicinit  an 
Pciiii^TTw  ha*  given  hii  time  in  thete  invc4iiicaiiDr«  w 
in;^  ihc  dirTiCLilE  pEi>blcm  nf  Airmuaui»u  Toihi)  he  d 
buoV.     Dr.  Fefii|;rcvr  is  contident  that  man  will  jret  u 

"  %[4H(  pennn^  c'aim  fi  kiinw  haw  |i>  vntli,  bi>C  fe^ 
principled  ir>Tolvcd  in  ihit  ma^l  ordinnry  rran^aciii-n 
m4>vem'rnisarbi|>Fd«  and  qi^adpnicds,  the  dartiikc  and 
cmiic  fljeht  iif  iht  dcmrciis  of  th<^  air.  nr?  not  nuly  ai 
■itnUar  /nrmkiU.  Tire  work  f«  prDfuiely  illiiiHaiH,  am 
it  iiddiened  toeupDund.  will  be  rcgaided  va  valitnl 

D.  APPLETON  &  CO.,  Pubusiieies  S 


OpiHMHi  ef  iMt  Prtts  an  tie  "  IfHirmatUnMl  ScuMlifie  Stria." 


IX. 

Responsibility  in  Mental  Disease. 

By  HENRY  MAUDSLEV,   M.  D., 

FcUovof  Uic  Kvr*l  ^^IS*  "^  ^<r>l<>>'>i :  Pwftir  ot  >l«rii<al  JyiijpriJwif 
ia  llBinniiy  (.olkiti  Ldotfoa. 

I  vol.,  isino.    Clolh.     .     .     Price,  $i.jo. 

"Il»ini  iKiiml  IB  1  ncilkil  wllc^t  on  MiniiJ  Divcuc.  tbi  baok  hsi  b«n  * 
te^K  ity  u».  It  ^AObtirt  4E1VAI  4iib)«cr  in  i  nucjcrly  mAoncrL  lod.  in  ouFjudjminl,  iha 
pcBilibni  ukcu  \jy  [lie  ffittliaf  kfvuomcl  and  wcTI  >u«auiiil,  '—i'.uU*'  m^^  Prrfit. 

"Til-!  auihnr  it  t£  hL»ma  In  hit  iiilJDCI,  and prwnu bit  victn  inun  almdil iljgpi* 
UrVtUvaf  4ii1  iati>rAciify  mui^vr.  ,  ,  .  '1  D«  tdIuiq*  li »  valuobli  c«iitflhmkin  ra  oo« 
rj  ttx  mm  dinituli.  mill  w  iht  biik  lime  oik  of  ihe  nan  impMUnl  lul^tt  of  inn*- 
■Itjitiiin  t(  Iht  pt»win  day."— ,V,  >'.  oitintr. 

"*  ll  i»  a  vork  profound  tnd  m4tc]uo£»  ahiI  nboundi  in  viidoBi/'— ^Wj/nr^  Cfv- 

*'H»ndlci  thd  imiianuit  lopii:  vitfi  mulcrly  pcirer,  aod  itt  tussoliMM  Offi  pIVfr 
■leal  and  «rcraiiTaljt,"—/Vvn^''(«  /Vth. 

X. 

The  Science  of  Law. 

__  By  SHELDON-  AMOS.  M.A, 

^vfcM'v  of  J  iiriaprudoKie  in  Un^vfilly  Cll^fv,  l^^nilnn:  nbul^r  of  "  A  S^icmadc 

Vif*  oTiJu  ^ienc4  of  jiiriiprudaicv."  "  An  tnnlch  C4>Jc,  it*  Dilltculuo 

■nd  tifl  UnJn  of  ovarwfAknfi  i^i*ih,"<ic,  cir. 

I  vol,  i2m,o,    Clolh Price,  $1,75. 

"The  VAlii&bIt  ifrisoT  '  I  iifr«H*tf>nBl  fel^filJAc'  vQf lu,  pninicd  Wrminebl  ipr- 
cijlitit,  with  the  inLciiiiuq  dF  [rupuLiriiiEii:  i'tfr^rmuEi'in  in  [heir  tcvcral  1>rancSni  pT 
ltni>»lrsJ,([f.  Eiw  fec*Wl  a  gool  rtcnt^jrhn  iti  fhi>  r.<FnpiMc;  Jnd  ihmightM  •^■►»fOf,  I| 
tm  tlirTjcuti  lokli  10  CivT  thcoulLiPUoT  a  t.opi>i.ln;  Eh«try  of  l*v  U  •  porulJc  valumt^ 
<«hich  hv  vhfr  Evni  mty  read,  and  probably  I'rofcunr  Amok  himarU  HMuLd  t^  lli«  IhI 
lOfUiiailvi  K<  >ij«]Krf«ctlv  ■ufctvdtfd  m  ihmkg  ililt.  Uui  he  liu^cTTftuilydoiicmuch 
locbtr  the  ictciwe  «f  law  fro'a  (be  Ca:fu>>cal  ubhuri  lis  which  dvlien  il  ta  mind*  h  htcb 
hiTihiidflolcstat  tmininir.  aM  lo  mtkd  dur  lo  hit  'l*|-'r*M|'rf  inlia*  tnir*Di1hiBh« 
WnvitMfi  u^vft  lUri^ht  lob*  COOtklfntJ  a  tcicDCV.  utdeol  A  nfi/e )>iUlic«-"— TAif 

"Th<  vorkt  of  fWnlhvri  ind  Autlin  ate  abtlruie  ind  |>hi1"uiiihk{«l,  mr^A  1\f  tinf^t 
PMiukHhird«lu-fy  vnif  *  c«nun  affloEjhi  of  ipvcul  tnirtinc^      TlleiimH'*  *1m  liurme 

dinc(«HFUhC«orijiv«tlij;iiic]iit  att-l  CAD  otilTbv*«giH^  at  cumprrhFiiirfr  in  fkf  A*~ 
^rnditct  ih<v  c-4iiUnck1  iltiimArlvft  U\  I(  •■»  left  lo  Am«  I'*  c-*ih*«  up  ihf  rt«iiU 
■•■I  piCKRi  [Ii4>  kCicnLc  m  it» 'tiltDrM.  Tile  unqueailDmMa  idpHu  nf  ihit.  Ml  L»i1)Od1|. 
iwta  ih*l  u  tot»(iini  3  comi^ew  iKXnKnl  af ;»  m'Jtei  whtch  hfc>  hith<rlft  ^icfl  lian'Tt^d 
by  tnfcuili*!^  vhil  4L  A^nt  iip  chx  bihjict  1>>  twcf^  i»<jU4iirktf  mknil,  .  .  -  Td  do  jwm 
lo  '  Th»  Sf  kCPC*  -^f  f  J«  "  w^tJd  r-iiMOT  %  lonccr  m-iew  ihui  *e  h>ve  KMr*  f'ff.  Wo 
}).ivr  nod  111  I  Eim-e  inrere«fiii|f  mid  in>|rTir(i*<c  book  Fd4  hiik  lime,  lb  Viema  cimcm 
Qicrynnfl  w^a  indcr*  n1]<>ft«ncii  In  bv^  jnj  vh->  viiiU  him  itukc  lav*  ih*  Ikhi 
imu.Mr,  'I'lii'  uM  4»<)rfB]  tttmm  ^Vv  h  vE  in  fif^y  y?art  if^v  hu  tn  twTtp  ycl  hiahci 
i^Otr  fljvt  in  oiirjuriii'Ftut^nce  en  b  bf  rcmattd,  TTu  prH^H  of  thani^  caonat  bc 
bci>«  K^id^l  (linn  Vr  t  wrLl-infrnmed  ("tblir  mind^  ariL)  Pn>f-  Atnot  lai  doHt  ifV4 
Mnioc  ill  mj*»njUy  ljctpkf<c  Lo  piomon  Lh»  e*^d  "—jfmjf'^tt  C'wv'. 

D.  APPLETON  ft  CO..  rt-bu»ir.x«,  549  k  551  Itroodmy',  N.  Y. 


OfiniOHi  oj  t/U  Prtu  oh  tht  "  /nlfmafifital  SeuHtifit  Stria,' 


XI. 

Animal  Mechanism, 

A  Trtalisean  Ttrrati'tal  and  Atrial  Locamotien. 

By  K.  ;.  MAREV, 

Vnkwm  •»  tW  Mli«*  tf  rnan.  Md  WiBAo  of  ihc  Aodoq-  of  M«ttM. 

Wiih  117  ntMBUia*).  dnn  uhI  ufB*«<  ■■do  A*  JlwcitM  «f  dK  unto. 

•  nL,  imml    CMk      ,      .      ,      .      Price,  |t.n 

'*  W>  hope  ihal,  {n  lh«  ibvl  cUacv  wbrib  *t  hiivf  1«l«n  *>f  *«a*  frf  Ihf  faad  ^ 

•tsdcrt  HiUiaainl*  l>  tii  tmnau  n  ■»>><  dwii  oirivM  m  tHm  aum  ul  lu  i  iVjwi- 
■mil     W«  nrtailir  ntaaamd  )i  ■•  iktii  iiMMHB. 

**n«  aiHtiar  «f  a«  pmwt  owfc,  i'  «  nil  koow*,  uuWb  ii  tW  tad  rf  Amc 
fhir4*kcii«  a%a  Iwin  farurttwia  1M  mwlofiM  of  auaul  ily«»>w*a  li»n<.  ■n 
wi  ■ImoM  By  >lu>  k«  h«  bms  iIr  wfcjta  tn  eni  Ky  ika  wlC'"*'*'T  •^  ^  "*' 
•tliunM,  a*  liiainiii'y  ■<  Kit  cmtiucilaH.  As  Aill  tf  ka  inaly>K  •■d  lA*  nmns- 
*>i(ro(  bit  taiTtiiBiiiaais  lia  hu  •a(H'>*<l  aB  oiImi*U  On  pwv  <4  iHiti«iiif  *• 
fosirtoi  unl  iMDaic  m  ivtwcdM  odaaiiei  twi^"— A/ii  tf  J«ir*n  JUI»UA0. 


XII. 

History  of  the   Conflict   between 
Religion  and  Science. 

II;  JOHN  WIIXIAM  DRAPER.  M.  D..  LL.  a. 

AribM  of  ■■  Tk*  lultlkaal  DcattarBcM  li  Cmhhi.*' 

I  tol,,  Itiiio.  , IVct.  I>  ;v 

Tliri  lliili  'll»iory'  *~iM  kix  Krai  ■  nliuMc  t>aaSb«Viii  Id  liRa(yna>»f 


,-i'nr,  4it'l  I*,  Lit  Cut.  an  ad 
lumLI  cnrAplimoit  n  cha  4«^ 


'  4i  (poa  ■  •ul|i(«  iIhI  M  m  piMin  nwiHv- 
'  '-X  IMM  laiJM  IMiltd  |itll|fc.  hI  II  h  •* 
<1)nf  iiiakvd  aullw  ilnl  lMh«  tav.ti  .^ni 


tlu  mtiuKnifniiur  ih«  ikao.  ii-j  u  MicaM'ity  ati  IbaBby  iba  rn|«' 
*e1un«.    liicnaintti.  be  allied  dial,  lAilc  ihc  iniia  Iw  Mtlwd  IW*  i 


Mllty  in  h>i  iiniDticnn.  and  li»  <>t)ivii  wiih  mW  UiAiy  ■•  tht  iIbibu 

i)   liitlii.?.  OlcT  •!  HI  ■  *um  tB  kia  baOt  ikM  <U  ((•*  <1M«  M  mhlij  Hkl  (■■■- 


Til*  V.yH'»°  » ikli  lotuaa  <•  ftuad  (■  tW  anncnalm  balMwi  dw  inaaii— w 
VeAtlvrtiiio  or  ihr  hufua  atitolaAfl  itwfivtmWHrtnr(«'<*tA4n.al«iiil>artrf,  u  Oi«L 
ffjjcd  in  ihd  ltl>ir4T  <f  Httdcm  acimec  No  latvartn  «««<r  h**  ifvLtciJ  iW  av14iial 
iV-ini  iU»*  Tn>in(  of  li**,  andfW  ffvwiiil  manoca^^vM  I*  to<*l*l  i-"  "  " "   — ' 

sriciiialLiy  «t  i-joRpiiia  tl«B*<r«  (rf  KaMnuif  Md  wmIA  if  t". 
iiLfEfic^l  el'  Dfr  Utaiitr.  JA  lii«  iraacntwaf  Aa  Tarioaa  qaa**"**  tf.  ' 
lU'Mim.  II  mjrliHl  be  itiiriilw  lih^afUtSiiy  M  «M  B  mnunouia  i' 
Qiri  liii  iKci'k  he  uiBiiiia<ab  ihc  prAiiiAi  of a»  Ukl'^aii,  »il  «l  aaarit'^ 
(rmi^iuil  aulI  BfrvH^  at  b«a<»'a  cb4  t#Hch  i^Vat  *nilh,  widk  nv  kr««c  .. 
anlir  oT riniD-my.  lit  mtlttvan  ts  fu  M  Hiaiit^  hMaMll  Bill 
fg^CB  Ih  t«  ran  a  <lr*r  OJMcJrAtiMig  af  1%ar  I?rt(jv0,  hiil^  al  lli  --  -.  . 

tnhrrfrrtr^r'-TiT^it  ir  Tht  iniiaf  acrtrl  anilaiifaTii-tiTriifiiTaiiiirTi  "—  Y  K  "jT'iiIvwlI 

D.  APPLETON  &  CO.,  rvuiuiEiis.  549&SSI  UroMtwaj-.  N.  V. 


O^toHi  ef  Ih*  Prat  oh  the  '■' Jnlfrnalimal  Sitattifit  Stria." 


Xtll. 


THE  DOCTRINE  OF 

Descent,   and    Darwinism. 

fiy  OSC.iX  SC/ZAf/DT, 
ar  1(1  lh«  UnlvsTBiiy  of  Slroaburj. 


Winl  tt  Wooocu™. 


vol.,  lamo.    Qoth. 


Ptkc,  ?t.Sft 


"IVaiiir*  >u)!)tti  !■  diX'uMd  vJihi  ItnhntM.  «  mil  n  u  tUlM«ii«i  of  d*- 
Uil,  dul  KNkn  t.u  vuik  inlMHiiac  Ib  ■  won  tkta  umuI  diKm.  TIr:  (kb  ujaon 
«huih  flis  iJaivinun  ibrory  »  baked  i^t  p(«Kii»d  ia  ui  aflpaivv  mjtnncr.  oHicluapont 
•ft  sUy  ilrftnded,  aPd  ih«  qtiMLion  M  n«41eJ  In  Enof*  tnmpuf  an'1  arakla1>lf  icjrla 
than  in  tny  DtK«r  vofk  on  iFic  ume  lopif  ihjir  tut  yti  ippcv^iL     li  d  a  ■aliuiblw  ut 

"1THarvi«Dt  vvliina  i«  (S«  ibintvnih  of  ihv  '  [nKmBEioDt]  ftci«ntific  Rairt^'  nd 
li  OM  (f  lAC  iiMBi  inttKMiBf  of  ■!>  uf  Uieiii.  TKa  iuWHi..<nHitr  U  bcHllftt  vlih  ■ 
pcvidul  ortkiUandeanroUKii*,  Uld  (he  orus^  af  lh«  suilux  in  4vovinj;hi«  cviih 
|<KH  H  miKh  «g  hit  <rAliL  .  .  .  ThH  tglamtf  cvrOidly  nerib  a  cak^  pcnuaL*^ 
/{•Mrt/trJ  Kfimi'e  FhI, 

"  The  Tultiiuf  which  Pr?r  Schuudi  hu  dcoicd  lo  ihii  CKrAe  i«  ■  «ji1uaMe  (oaErt- 
bntion  13  eTi«  I>anRf4i»ii  liwmiun,  thifo40pfajc4l  in  mvihrx]»  und  tmintfnEh- c>i^id, 
illhflntnni  qnly  ch*  frvurhl  whxh  DAnvin  m4  in  hi«  rHtarthri  fna^lg^  anA  mnchi- 
timu  nichod  hrton  uin  lo  plant  hU  i>im>7  upon,  but  ili/nv,  h>v-.  whti  11^41  ihtory 
kaUt  '^  ■  poihi  upfMi  "ahich  ouv  jpod  pcvulc  whd  milt  tcry  tatii«iEty  alpum  ibc 
malUTAtt  Tcrjr  inpfrCrc^fiaiamol.  •p-^V/rMT/VwiV^u. 


XIV. 

The  Chemistf)'  of  Light  and 
Photography ; 

In  ll9  Application  lo  Art,  Science,  and  Industry. 

By  Dr.  /t£/t3fAA\V  %'OGEL. 
PnrHur  in  ibt  Ror^  ladiuuW  Sttiiaaf  tX  IhiUx. 

WiTa  HO  Iu,I«T>*ru>Hlk 
llnl», Pdoc,  %iXO. 

"Oul  of  PhMafnpbjrbMtrmii  annr  Mines— Ihc  Chtmiairr  (^  Licbt— aiid.  ia 
fivins  b  popular  VIC*  UlhtHt,  Xii.  Vortk  h*»  pfv^nvd  an  analyt*t<af  lE*  priaditlc« 
and  pnxnM*  sf  ibt  vdm.  Il*  Btaitw  h  m  cnirna.nlnj:  at  .i  ii  inwiuvrin,  pl<«t. 
uiily  <ioiiiUfiiaj|  a  history  of  Ihc  pn>ycM  and  pi-aiiiiic  "f  i^hi^ii 'j;^aphr<— ^ai  m  firtt 

iHa  latent  imftfOrtmAnEt  of  ihvafi'.'viiti  ucbTiical  iDik«£raeii(*i  qf  (ha  *<f«nlifie  Ihcofua 
on  *h*(h  llif  %i\  It  b4a?d.  It  ia  (hf  firtl  acirmi't  m  any  manual  of  pbOMraphy  BO  Ml 
Ibnh  adcqiiilcly  thcjuudaiiiuorihciavmiivn,  bulh  frua  in  arliaiic  and  a  KJeBtwe 
poihl  qf  vidtv,  and  u  ihiial  be  concaved  Ihat  Ibceffirt  hu  bc<a  ably  conducted "^ 

O.  APPLETON  A  CO.,  PusLUHuts.  %vi  &  55'  Bfoidwiir,  N.  V. 


OfitHiMt  ^  Uft  Prra  PH  Ih*  "  iHlttaalitnal  ScUntifit  S^ritt.' 


xr. 


Fungi ; 


THEIR  NATURE,  INFLUENCE.  AND    USES. 

fly  M.  C.  COOtCK,  At.  A.,  Ll^  D. 

Edited  by  Rev.  M.  J.  BKKKKI.i;V,  H.  A.,  K.  I.  S. 

Wilh  109  IIlnitralioMf.     rrioe,  fl.So. 

"  Rven  if  At  niiM  of  (he  ■ul1ui>  nf  Ihn  mik  •cK  Mt  doenntfy  oaintBI,  iHll  rf 
Ol«  odii^.  >«^4  h4)  EffLjf  •toed  u  cbehodcf  ch*  &ilub  ftf^iuyUli^  tknuU  W  *  «C 
fjcitni  >i>ucl>n  fur  ilu  i^iunKii  of  oni  ul  >W  Uu  bwMfjl  aaKMniplM  twr  tiiwJ 
(rote,  the  pmi.  ,  .  ■  "Wx  HnKniK.  p-imiBUn.  mA  (iwlb  it  •tT  iheK  ■«ld7*t 
rutfd  orEafii«iii4«  (hfflr  halHttn  *od  iqAu<iK<4  (cr  go4j  tod  cail,  n  vriMmaas^ 
ibnctAol."— AVw  »r*  l*'*>f^ 

"t>i.  CnU't  boakoiniilni  in  •dnkiUt  nbaH/oT  vhu  ittenniaiikcMrHt' 
111*,  KHwdi,  lail  rt|*aducii»  of  ^n  Iqicfka  viih  *b^  titfafitlMai  nfaon* 
•*arlBiiBlHiip(HWtfilr>nmIiii&''— ZJnAa  i^MrsMM*; 

"TIr  rmducUna  at  •  wnik  lilw  (h*  hh  turn  uniltr  r«i»n' ••  •  !■■* 

iRiouint  of  libdnaoi,  JIBcBlt.  Mi<  triifa'l  ma*,  ml  mw  lii*hu>  1  ibul 

inoivi'Lild  kaoncef  Iht  miat  Mimn  ntiUt.  txil,  MlW  w  -  Itdtc 

lb«  htif  hjiFtpl.tnok  ^tdh  in  rrrry  way  vdL  tmuil  i«  aha  fcj]iiiH<..-„t.  .^  ,^.  i  n— m 
■itilM  4>flj(uli  utd  latvIvrO  itudyol  bii(*l«K7.~— nr  Canfrvr*!  vArtau*  (/'» 
^«)-  

XVI. 

The  Life  and  Growth  of  Langtiajje: 


AM    OUTLIMC    or    l,INCUI3TIC    SCIENCE, 

By  WiLUAM  DHlClfT  WHITNEY. 

Pr»fcHui  of  Swikrii  tod  CvBpaWiie  PUkl«tT  ia  V4lc  CuDcBE. 
I  vol.,  i3ino.     CtotK.     Piicc,  tl.50. 


"Prof  '-'*  .  lit  eunaHulKl  fef  fimt  14  llit  pultt  tW twiilll  ti  ht>  My* 

■AflwUiii'  ^  i>ii<fo"iiil  rt*f>'<l>H  W  iiiiyli  lH>«u(f«i     lit  Alan  Wb 

WilafH  in  .  '  ilic  [Hiscijiki  shkb  Ic  woIki  la  wiaH,  liwB  MatMa  M 

ud  the  irvt(]»  Li>  rr^iLr-nf  ii»c. 

•■T>ia  6<pK*  dutuutd  in  t)ii<  rohst  w*.  fcr  dw  aMtpul,  Av«  *Wd>  km 
)<«  ■iRody  CMBint  hr  "!>■(•  vnwii  oa  fhfahw.  ■■<<  «««■  *t  Ihr  MiUt  !■— tK  l* 
hit  Tdunc  «<i  '  I  A<i  fUiET.  and  (h<  Studr  tt  Lu(ui(E^*  rolAtknl  a  few  ]wii  im 
an^k  ihtuc^t  mtny  af  il^t  inaht  htfa  atv  latib  ira  ihcaa  Wilh  <th^  viitdnila  hiuc 
laaallntoflnvitiifii.^  an  ((■cnlly  haUliar.  aU  vfl  K)>ica  •>  »te  ibu  nsfaied  U 
Mcfi  a  Jf«^  #pi1  fnirJr  tny. 

-Ihii  Hvii,  tthile  nluablt  (a  acIulHt,  vill  ba  aUttibiif  U  Onjr  «*.'— Tb 

'irtinloaMiilHIIiMlW  atcii         .-     '    ■    .  '.    .uaiXTif 


* 


under  ..viitj 

-!■     ' 
anij 

Id  cikdii] 


<3i  cni4t«arly  locbr^nv  »i 


.  if  Ills  ».iy  <Vft't*S",^i'.  ■  \.**. 

itviatJt  pnii  '    .^tt.i*-yj»Mi  lull  jdmnimt. 

.::kr,  Rnulp,  LI  1.^  in  «Aim iWni^inin— ,  ail  t}fi 

I.  1-  ]i!i«inM)>  iiii-ij  T'.   •  !>■•  >r...  a-  tXt  yafHiu  mMMttkeihc  Biak 
BsnmillHltrarraa."— /hrM>«/ZW^  Puu. 

Dl  APPLKrUX  &  Ca,  Pudubiikrs,  549  A  551  Brosiloar*  N'-  V. 


DESCRIPTIVE    SOCIOLOGY. 


to 


JIa.  UuRKET  Kptxcint  liu  txHin  for  HTcr&l  jon  ragagcd,  wltli  lli«  tU  al 
Atr*  «liiuat£d  gtnitsDica  In  his  cmiituy,  ia  Mtloollng  ind  orgviiiLln);  tha  Ucit 
iniKWalng  *11  ordcn  of  humin  ■ocielies,  ohioli  must  coualUole  tlie  <]at>  of  k  trM 
i'HiUitcloDDo.  Uo  UbulitDi  ihnst  r*pM  10  u  cuarcnUnilj  lo  idmit  of  cs- 
ttoalve  cooipwlWD,  uiJ  girts  the  auihorillcj  icpnnitclT.  He  didilc*  iha  noM 
iW  naDkio'l  Into  IlitM  giMt  |[rou^ :  (l>a  MVigc  meet,  tUv  Dilating  dvUlulloiu; 
and  Ihii  eitiiKt  ciiiliia^ioiit,  am)  to  uacb  ho  d»t«lM  a  atf  Ira  of  iroriiiL  Tb« 
GraC  liulallnicDt, 


THE  SOCIOLOGICM  HISTORY  OF  ENGLAKO, 


I 
I 


• 


In  aeren  conUnucua  lahlc*,  fullo,  «ll)i  acTtntj  pB|[«a  of  Torifj-iiig  text,  ti  uow 
tmiij.  TbU  work  wttl  bs  a  pi.Tr«c(  Crdoitwll*  of  tU«  facta  of  Social  SdesM^ 
iBdcpmdcnt  of  all  tbaoii'-i.  and  nitl  b«  inralutilib  to  all  litl«real«4  ia  tocM 
problmu.    Price,  fire  doliart.    Tliii  great  «««k  la  apok«D  of  m  rollovi ; 

Ann  Ou  JMAiA  0MrMy  Sn*ra. 
Ka  Hordt  at*  THwJtd  lo  Indlcala  lb*  ImmtDa*  labor  hem  boiroanl.  or  1h*  fiaU 
inrloliiclcal  I'ducBi  which  laeh  a  ram  ot  tabidaiad  iMtur  don*  tmOcr  •■»&  coopaMU 
dlmcion  will  cuulot.    Tbawwrk  vin  umttltnle  an  epoch  In  Iba  aclooca  af  cmopanllTa 
Mdolao," 

Fnm  Oi  Solvntay  JImfaw, 

ThapbUKtf  lbB'Ili«eilp<lTcSuslalnf]>'>>D™>><>d  Iba  taik  liooo  •mlaeoUf  AIM 
MdHtl  "lib  l>^  Vr,  Harbtrl  Bpancrr'i  fkcully  of  Mitnliae  or^OlilnE.    Ilia  cttlact  li 

itemlna  ih*  puinnit  kio*  which  i;oTiirn  ilm  •tavaloinneDl  of  ioclatlaa.aa  ba  haaas- 

'Vmhail  la  rnrmr-i  parU  orbli  (TiUm  Ihoio  ■l]1t:hi:Dt«m  the  dsnlopnHnl  of  IndlTtdual 
Ufa.  Now.  LI  1«  obvloui  thAl  (be  (IrTrlopTDfial  of  lodvLlf-i  da  ha  4iix»U'.<<3  ctilj  In  Uielr 
ni'Uirj,  and  tb«t  tDoen>l«<iticIa>li>naii>hX[hiihilI  hnlili^Kiil  bDjooil  Iha  UmlU  uf  panics* 
•ar  vKUrLca  cauaol  btiaf '1/  dravQaicfr]^  fmm  aicry  wlil4  nn^  of  facta.  Xr.  8pai^ 
ler  hM  Utcrvnin  G«aeclT*d  Iba  plan  of  ouklnf  a  pntlminary  conetlloOk  or  patliapa  *•-' 
■nonU  nihar  mj  ibainet.  ot  malarUl*  wblcta  nhaa  eompltta  arilt  be  a  elaMUed  i^ 
lonio  of  oslTa  nl  hlalor]'.'' 

JVtuw  OU  Itmlfi  StmMmir. 

'  or  tha  tmifmrnt.  In  thamalo.  «•  canoot  apaek  too  hlsblji  anfl  Wt  Bnrt  MMpI 
It  tiai"inri'ifij)ij'>"i'(M*nilai«l*t(taiplUfamUbi:ba*rai]«ntoraaciila<lur«  vlift 
(BU  uaixUnn  kfwiiiI  hi*  roDclailaiu  IsaraMIon  Uho  tbat  Is  vMch  aecam'et'lba 
Hmeturei  hi]  funellaoa  ut  dUKmt  trpai  nl  aniaiiili  aauil  to  tfaa  eaDrln«l<x>r  ol  IM 
tlolqpeL" 


A  New  .Magazine  for  Students  and  CulUialoil  Rcates. 


TMB 


POPULAR  SCIENCE  MONTHLY, 


coKDVctut  or 
PtwfMaop  E.  I-  YOUMAN6. 


The  growing  Impottonce  of  meniific  kaov1cd«  to  all  dutet  of  Ibr 
omnatiwiiv  ulb  (or  more  dtdtmt  mMU  of  difluiing  IL  TriK  Poriui 
SuuccK  MoMrilLV  hmt  been  umsd  to  proatoK  ihi*  «bj«ct,  ud  tvpfOat 
wnnt  met  1)v  no  otlier  periodical  in  ibe  Unkod  Stale*.  -^ 

It  conUliu  liuliuctlvc  and  ulrKtire  wtkle*,  tad  ibctnctr  oT  ntia^H 
oriein*!.  selected,  and  illDitraicd,  fron  ibe  Icadinc  Kamtific  men  «f  dwH 
Flit  coancrie*,  sivio^  the  Idcil  inlnprcUtloni  olaitQfii  phenooMiai^  a> 
plainine  itie  applicatijoiiu  of  sdcncc  to  the  practical  art&,  nsd  lo  tbe  com 
tiotu  ofdMncUic  life. 

It  i*  dealeaed  lo  give  capccial  pronuncnce  to  thow  bmclia  of  idott 
trhldi  help  to  a  better  undetiunilmE  of  the  nataro  of  nun ;  to  ptetal  lit 
clnlot  of  tdentifie  education :  and  th«  btwifts*  of  icience  npoa  qncMka 
of  Mcklj  and  eovermnent.  Mow  the  various  tihjnla  of  cnrrcnt  ooiiki 
Me  allecietl  by  ihe  advance  of  laenlfnc  iaqviiry  will  abo  be  oonaidercd. 

In  it*  litpruj  cJiaracter,  tliU  periodical  aim*  to  be  popular,  vitbodi  W 
IbB  auperlidal,  and  appeal*  to  the  intelUgenl  rcadlnc-claMci  of  the  t««nB>> 
Dilv.  It  »nks  to  piocnre  authentic  UoieaieiiU  froB  men  irbo  koiytr  lbd> 
•abJMU,  and  who  will  aiUici*  tlie  Doa-ocieiiliAe  pnblk  for  purpOM*  of  c» 
pOftitlon  and  explanation. 

lE  Bill  have  oantKbulion«  from  HesbcrT  Sf«!«C«.  ProIcMOr  HUZUT, 
Prorcwar  Tynuaij,  Mr.  DAkvnH,  uid  otlwr  wnltn  idenii&cd  with  uk<*- 
latin  ihouehl  and  tdenlific  {niettinlioa. 

r//S  POPULA k  SCIENC&MOfrrHL Y  u  fwMhAfJ  in  a  Urp 

OPINION*  OF  THS  PRESS. 


;;|wt  iht  prtllcirtoa  amai  i  iln  fivtu»i»w.-—MmmtCm*lt. 

■tjfiiifniliwi « " 


'11  III  lirjrrMl  rninimiiiin. !>■  tiiii  «iiMija  ir}— — -I'l— ii^-*^*^l  anrBa4ihlUl 


'11  in,  bgrcad  eoatHtna^ 

•■  ITu  iniiaal  ndnbw  U  ada , _  _   _ 

■■■ ^-...   T-rrtt-ni,'i7,'fait,,,h,Y|raj  MJiiilgiilaiinf  liii  nm  aimiliri* 

"  A  Jionol  xhick  proHiHs  |>  la  af  tBliKnt  nl«  M  dM  cmnc  cfpapulw  •dutatek 
■a  oniwy."— A'.  )'.  7n«av. 

IMFORTAMT  TO  CLUIS. 

Tm  Pdriia>  Scams  Uoktult  *il:  t*  •!;(¥■■«! "  rt&iccd  rua  with  uy  ^liaA- 
Ol  piAbloliK!  in  Ihia  eoumrr. 

Any  p»wa  rHdiilati  Twnly  IWhn  tw  f)«  TOatjr  *ata>lpd«M  bS  acoetTt  aa  eb 
aj  «»pr  p«iK  «  ■»»  >wty  airt«etS>liBai  fcr  Na. 
TuaPorvLu  Staoca  tfowriiLV  ani  AfHarW  Joewnt.  fga^lt  ttt  aww.  tl.«i 

|7 /^VwW.  ^  •'ir  OH".  •••>*r  At  ta  WMan. 

Kcauunoa*  aluuU  ka  audi  br  paMl  NMMjheads  w  cbHJi  ■>  *e  P«UUei« 

S.  AFPLETOH  A  DO.,  «9  A  E&I  Snidmr,  Vev  York. 
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To  at«>d  line,  thl*  boob  *bMld  be  r«turn«d 
or  hcfort  rhc  lUtc  lul  itoMpcd  Ixlow. 
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